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SEM CONDUCTOR AND SEM CONDUCTOR DEVI CE MANUFACTURI NG I\/ET L FIELD
[ 0001] The present invention relates to a filmfor sem C MMMFWW

sem conduct or device manufacturing nmethod (that is,

manuf act uri ng a seni conduct or devi ce). BACKGROUND ART_ [[600Z]A¢¥or di-ng to
the recent trend of high '

SPECIFICATION

FILM FOR SEMICONDUCTOR AND SEMICONDUCTOR DEVICE
MANUFACTURING METHOD

TECHNICAL FIELD

[0001] The present invention relates to a film for
semiconductor and a semiconductor device manufacturing
method (that is, a method for manufacturing a

semiconductor device).

BACKGROUND ART

[0002] According to the recent trend of high
functionality of electronic devices and expansion of
their wuse to mobile applications, there is an
increasing demand for developing a semiconductor
device having high density and high integration. As a
result, an IC package having high capacity and high

density is developed.

[0003] In a method for manufacturing the
semiconductor device, a bonding sheet 1is, first,
attached to a semiconductor wafer made of silicon,
gallium, arsenic or the like, and then the
semiconductor wafer is fixed using a wafer ring at a
peripheral portion thereof and is diced (or segmented)
into individual semiconductor elements during a dicing

step.

Next, an expanding step in which the
semiconductor elements obtained by the dicing are

separated from each other and a pickup step in which

—
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[0004] Further, by laminating the picked up
semiconductor element onto another semiconductor
element during the die bonding step, it 1is also
possible to obtain a chip stack-type semiconductor
device including a plurality of semiconductor elements

in one package.

[0005] As the bonding sheet which can be used in
such a method for manufacturing a semiconductor
device, a bonding sheet in which a first adhesive
bonding layer and a second adhesive bonding layer are
laminated together in this order onto a base film is

known (for example, Patent Document 1).

[0006] As described above, this bonding sheet 1is
attached to a semiconductor wafer in the above dicing
step. During the dicing step, cutting 1lines are
formed so that an edge of a dicing blade comes down to
the base film, to thereby dice the semiconductor wafer
and the two adhesive bonding layers into a plurality

of parts.

Thereafter, during the pickup step, the two

adhesive bonding layers are peeled off from the base



[ 0004] Further, by | am nating the picked up sem conductor el enent onto

anot her sem conductor elenent during the die bonding step, it is also
possible to obtain a chip stack-type sem conductor device including a
plurality of sem conductor elenents in one package. [0005] As the bondi ng
sheet which can be used in such a nethod for manufacturing a sem conduct or
devi ce, a bonding sheet in which a first adhesive bonding | ayer and a
second adhesive bonding |ayer are |am nated together in this order onto a
base fil fiils: kaowan( fiort exapke,tiRatebétbeemento | ther@0H6] psctesgs | bed

above, this bondin heet is attached to sem conductor. wafer_.in {he above
di ci ng s?ep.%ﬁﬂ%?é%%HStHFbinf%ﬁ@ﬁﬁtcutﬁ? %iru%?afe FBFred ¥§%%at an

edge of BediididiHbdade CcoEseowWntbgeldibaseithl mcHeo thecely divise the
sem conduct or wafer and the_two adhesive bonding |ayers into a plurality of
parts. adhesifipr PERGEMT ddAYIFF T he &@ﬂu@l§F§a he Bt 2dRESVEE bondi ng

{her eby PLERGE & aETondict o ol ohaht “Lrhal Ts Ehe ol £88" co aanduct or
waf er) tedemeart wobkatimeedli bed tlwo ddirégicvetbordi mgthayeksad Tieamiecked up
10 DTN BB RXST AL SPlel o LS 8,5 g conductor el e
di e bondi ng step. [0007] 1 n manufacturing the sem conductor device,
[0007] In manufacturing the semiconductor device,
required is an excellent pickup property, that is, a
property by which an interface to be peeled off (e.g.,
the interface between the base film and the two
adhesive bonding layers 1in the case of Patent Document
1) can be easily and reliably peeled off without
generating defects such as breakage and crack.
However, there 1is a problem in that the pickup

property cannot be satisfied in the conventional

method.

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0008] Patent Document 1: JP-A 2004-43761

OUTLINE OF THE INVENTION

[0009] In the case where the dicing blade comes
down to the base film, the base film is shaved so that
shavings thereof are produced. The shavings move 1in
the vicinity of the adhesive bonding layers or in the
vicinity of the semiconductor element through the

cutting lines. As a result, the shavings, for



required is an excellent pickup property, that is, a property by which an
interface to be peeled off (e.g., the interface between the base filmand
the two adhesive bonding layers in the case of Patent Document 1) can be
easily and reliably peeled off w thout generating defects such as breakage
and crack. However, there is a problemin that the pickup property cannot
be satisfied in the conventional nmethod. PRI OR ART DOCUMENT PATENT
DOCUMENT [ 0008] Pat ent Document 1: JP-A 2004-43761 OUTLI NE OF THE | NVENTI ON
[ 0009] | nekhepdase whedrieck he wh ci nthél| adel doads down teoemheohdsetfdd m the
base filnhis shaved so_that  shavi ngs theéeof ar éfroduced. The §pavings
move in EREMAT T t YPOPSERE tadhedt RarRg a;eF % d°ThPhREWI"GMmity of
the seni goReiecitor leneiHe t hfeotgh theaguttiagel i Bes. tA8 astubsthiatd he
shavi ngs, for exanple,stick to the picked up sem conductor el enents,

penet r at BUEATY bet'Ween t RENSdMATondtie®®r el OFent HEYPe nEPal I frane

or the substitadfs i bagehReandi ng, 54 ePaugk sadher 49 &beesemd conduct or

el ement. This causes various defects.
foo10] On the other hand, in the case where the
dicing blade does not come down to the base film but
cutting 1lines <come ,down to the adhesive bonding
layers, components contained in the adhesive bonding
layers exude through the cutting 1lines. These
components cause, especially, undesired increase of
adhesive strength of an edge portion of each
semiconductor element. As a result, there is a fear
that a load i1s 1locally applied to the semiconductor
element when being picked up, to thereby generate

defects such as breakage and crack.

[0011] It is an object of the present invention to
provide a film for semiconductor which can improve a
pickup property and manufacture a semiconductor device
having high reliability while preventing generation of
defects in a semiconductor element, and a method for
manufacturing a semiconductor device using such a f£ilm

for semiconductor.

[0012] In order to achieve the object described
above, the present invention is directed to a film for
semiconductor comprising a bonding layer, at least one
adhesive layer and a support film which are laminated
together in this order, the film for semiconductor

being adapted to be uéed for picking up chips obtained



[ 0010] On the other hand, in the case where the dicing bl ade does not cone
down to the base filmbut cutting Iines conme ,down to the adhesive bondi ng

| ayers, conponents contained in the adhesive bonding | ayers exude through
the cutting |ines. These conmponents cause, especially, undesired increase
of adhesive strength of an edge portion of each sem conductor elenment. As a
result, there is a fear that a load is locally applied to the sem conduct or
el ement when being picked up, to thereby generate defects such as breakage
and cracky [Q0didbdting an gbjnec:brm‘uctﬁmr pweseﬂt d'aﬂuentai out oapeosfle a film
for senicgﬁguctor whi ch can inprove a qﬂ% ert and manufacture a

seni condG&€orP eI Be ($g APERSTES a Pll 856 (?velrﬂfi’ﬁﬁ gé&ﬂﬂ' ation of

defects imed S@ﬂwﬁgdttq{@rseh@@%ﬁdu@&@raw@@dtégetmf@%w Itk @
sem conduct or devicé using such a filmfor sem conductor. [0012]In order to

achi eve bRadshjectadescinbédicabbyeinghedprsdsdin inventhen disiprected to a
filmfor sem cgpdyet Qonding an% égl gas £Qne esi ve
I N

qnpr
| ayer and a support |In1mh|Eﬁgare am nat e oge I'S order, the
filmformeaswetiuehem benng dglaptped tt tobhe qfsedhéorclpmpkunsg peedds

obt ai ned sem_con uct or waf er anto.a surfac of t\he bondi ng
| ayer opf g?lt%r?% ?ﬁ% aﬁ&sﬁ&aﬁia BYSTa ﬁgﬁlﬂ}c ng5t he® séM E8Hduct or
waf er togelhesdamekhvichesbosdgna |rﬁ>¢’§éuh:‘@dt h@héﬁmd”lapéﬂ‘t&b&ti eoEntthd he

chi ps, wherein in the case where adhesive strength neasured when an
edge por fhdP Ather ERRP itd$eef88 BOT 4P ERETEMTesi VePREYEA i Mef i ned

as "a (Neg)y @nd adhes e sthsaat mmaé@&%d/mé] aphor ) oR) of the, chip

ot her than the edge portion thereof is peeled off fromthe adhe5|ve | ayer
i s definé@ a1 "theg Ntenpe, of/ L isoih-the range of 1 to 4. According to
such a present invention, it is possible to obtain a filmfor sem conductor
whi ch can suppress defects such as breakage and crack which woul d be
generated in tRecoliding hato i such sean qgorelsehor Eheanmﬁqntr1ftdkm£d
bondi 1o LBEE, ee L0 A5 o | TP AL 98,07, &l 858520 tgTeke en being
suppress defects such as breakage and crack which
would Dbe generated in the chip (that is, a
semiconductor element with a diced bonding layer) due
to 1local impartation of a large 1load thereto when

being picked up.

[0013] Further, in the film for semiconductor
according to the present invention, it 1is preferred
that the adhesive strength “b” is in the range of 0.05
to 0.3 (N/cm).

[0014] Further, in the film for semiconductor
according to the present invention, it is preferred
that a peripheral edge of the bonding layer is located

inside a peripheral edge of the adhesive layer.

[0015] Further, in the film for semiconductor

according to the present invention, it 1is preferred



[ 0013] Furt her,

in the filmfor sem conductor according to the present

I nvention, it is preferred that the adhesive strength "b" is in the range
of 0.05to 0.3 (NNcm). [0014] Further, in the filmfor sem conduct or

according to the present invention, it is preferred that a peripheral
I's located inside a peripheral edge of the adhesive
in the filmfor sem conductor according to the
invention, it is preferred that a region of a surface of the
adhesi vethayer af acieng drhe dondi ngUmfece abbvetmbhi chdhbe isem danduct or

of the bonding |ayer
[ 0015] Furt her,

| ayer.
present

wafer is_to .be | am pated,, has.been, jn advance,, irradi ated with an
ul t ravi of 8671, bg%g Eé % 5%1

Fe t ORGP Eonduti¥F waf er*PRVEanm ndt e ont

edge

%e film

for senm gerdudirductOO016idkthars t6 the fhhAnmberesenheendsséar ageordi ng
to the present invention, it_is greferred that the at | east one adhesive

| ayer coRPVidEE a praprdiptedivh

Regmverltagaysolet ray before the

semiconductor wafer 41is laminated onto the film for

semiconductor.

[0016] Further, in the film for semiconductor
according to the present invention, it is preferred
that the at 1least one adhesive 1layer comprises a

plurality of adhesive layers.

[00171 Further, in _the film for semiconductor
according to the present invention, it is preferred
that the plurality of adhesive layers include a first
adhesive layer positioned at a side of the
semiconductor wafer, and a second adhesive layer
provided between the first adhesive 1layer and the
support film, the second adhesive 1layer having an
adhesive property larger than that of the first

adhesive layer.

[o018] Further, in the film for semiconductor

according to the present invention, it is preferred

that the peripheral edge of the bonding layer and a
peripheral edge of the first adhesive 1layer are
located 1inside a peripheral edge of the second

adhesive layer, respectively.

[0019] Further, in the £film for semiconductor
according to the present invention, it is preferred

that hardness of the second adheéive layer is smaller



[0017] Further, in the filmfor sem conductor according to the present
invention, it is preferred that the plurality of adhesive |ayers include a
first adhesive | ayer positioned at a side of the sem conductor wafer, and a
second adhesi ve | ayer provided between the first adhesive |ayer and the
support film the second adhesive | ayer having an adhesive property |arger
than that of the first adhesive |ayer. [0018] Further, in the filmfor

sem conductor according to the present invention, it is preferred that the
peri pher shaedgdadf ¢hetbendiingt aydheandea gardpheral edge of the first
adhesive | ayer are located inside a peripheral edge of the second adhesive
| ayer, respectively. [0019] Further, in the filmfor sem conductor according

to the preseny i nventupbheirt isipretaeredihat Hardnessmofohbacserond
adhesive layer_is smaller than that of the first adhesive |ayer.
[0020]FuFFH€FFﬁqﬁtI99'fFPﬁ\fBFe§§ﬁFcohH&&ﬂﬁlonf it 1s preferred

that Shore D hardness of the first adhesive layer is

in the range of 20 to 60.

[0021] In order to achieve the other object
described above, the present invention is directed .to
a method for manufacturing a semiconductor device
comprising:

a first step of laminating a semiconductor wafer
onto the above film for semiconductor so that the
semiconductor wafer makes contact with the bonding
layer to obtain a laminated body;

a second step of dicing the semiconductor wafer
into a plurality of semiconductor elements by forming
cutting lines into the laminated body from a side of
the semiconductor wafer; and

a third step of picking up the <chips each
comprising the semiconductor element with the diced

bonding layer.

According to such a present invention, use of
such a film for semiconductor makes it possible to
improve a yield ratio of manufacturing semiconductor
devices and  to obtain semiconductor devices each

having high reliability.

[0022] | Further, in the method for manufacturing a
semiconductor device according to the present

invention, it is preferred that the cutting lines are



according to the present invention, it is preferred that Shore D hardness
of the first adhesive layer is in the range of 20 to 60. [0021]In order to
achi eve the other object described above, the present invention is directed
to a nethod for manufacturing a sem conductor device conprising: a
first step of lamnating a sem conductor wafer onto the above filmfor

sem conductor so that the sem conductor wafer makes contact with the
bondi ng layer to obtain a | am nated body; a second step of dicing the
sem condtictraredvad @r thato Gegbeisal pby mfs seiéecobducicne eiewants yhd or mi ng
cutting lLines int ,ihe | am nat ed body froma side of the sem conductor

waf er; afigPPort éﬁ fird step of picking up the chips each conprising the
sem conductor elenment with the diced bonding | ayer. Accordi ng to such
a present invention, use of such a filmfor sem conductor nakes it possible
to i mpro@9023di el d rBRFBher mahlf &dtaur PAG§heEn Eondoarsif alebcéagar to
obtain s '-SQQHQB evi - h hayj i reldabiljty. [QQ22]Further,
in the nggﬁg' for %%%gfacgﬁﬁfﬁgga s%%#ggﬁgﬁgForq!evicgg%cor%ﬁngtéﬁﬁepresent
i nvent i oppviemtiisopr efer ded phaferbhedcutitatngal cmessargectional area

of a distal end portion of each cutting 1line, which
extends beyond an interface between the bonding layer
and the adhesive layer, is in the range of 5 x 107° to

300 x 107° mm?.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 1s a view (sectional view) for
explaining a first embodiment of the film for
semiconductor of the present invention and the method
for manufacturing a semiconductor device of the

present invention.

FIG. 2 1is a view (sectional view) for explaining
a first embodiment of the film for semiconductor of
the present invention and the method for manufacturing

a semiconductor device of the present invention.

FIG. 3 1is a view for explaining a method for
producing the film for semiconductor of the present

invention.
FIG. 4 is a view (sectional view) for explaining
a method for measuring adhesive strength between a

first adhesive layer and a bonding layer.

FIG. 5 is a view (sectional view) for explaining



formed so that deepest points thereof cone down to the support film

[ 0023] Further, in the nmethod for manufacturing a sem conductor device
according to the present invention, it is preferred that a cross sectional
area of a distal end portion of each cutting |ine, which extends beyond an
interface between the bonding |ayer and the adhesive layer, is in the range
of 5 x 10-5 to 300 x 10-5 m®2. BRI EF DESCRI PTI ON OF THE DRAW NGS

[0024]FIG 1 is a view (sectional view) for explaining a first enbodi nent

of the fanmthEr semboahicheEtor off the preskotl |fwenmaom fandtthéngetdod f or
manuf act urin ac?enjhcon uct.or degi ce of the 1_gresent invention. FI G
21's a vPENSRTIORAT GCEACT Oft ekBPaPRTRES {TPEETEdE0t nent of the film
for sem conductor of the present invention and the method for manufacturing
a sem conductor device, of the present invention. FIG. 3is a view
for expl ai ni ngFaCnetthodSt 8r ProdudSRGHlRNG1 | Hitesr Setd cBH@dGHSYIRF t he
present LNVEOLLAR embodimELE &e! $rd VE?E/m(S@&f' QI ié’dr?d\% far | ai ning
a nmethod for neasuring adtrqes-l ve strengt etween a first a ﬁe5| ve layer and
a bondi n§hleaymresent invention and the method for manufacturing

a semiconductor device of the present invention.

MODE FOR CARRYING OUT THE INVENTION

[0025] Hereinbelow, a film for semiconductor of
the present invention and a method for manufacturing a
semiconductor device of the present invention will be
described in detail based on preferred embodiments

shown in the accompanying drawings.
[0026] <First Embodiments>

First, description will be made on a first
embodiment of the film for semiconductor of the
present invention and the method for manufacturing a

semiconductor device of the present invention.

[0027] Each of FIGs. 1 and 2 is a view (sectional
view) for explaining the first embodiment of the film
for semiconductor of the present invention and the
method for manufacturing a semiconductor device of the
present invention, and FIG. 3 is a view for explaining
a method for producing the film for semiconductor of
the present invention. In this regard, in the
following description, the upper side in each of FIGs. 1
to 3 will be referred to as “upper” and the lower side

thereof will be referred to as “lower”.



FIG 5 is a view (sectional view) for explaining another enbodi mrent of the
nmet hod for manufacturing a sem conductor device of the present invention.
FIG 6 is a view (sectional view) for explaining a second enbodi nent of the
filmfor sem conductor of the present invention and the nethod for

manuf acturing a sem conductor device of the present invention. MODE FOR
CARRYI NG QUT THE | NVENTI ON [ 0025] Her ei nbel ow, a film for sem conductor of
the present invention and a nethod for nanufacturing a sem conductor device
of the present invention will be described in detail based on preferred

enbodi me é own in {,h agco in ara [ 0026] <Fi rst Enbodi nent >
First, E @?%Btion wh fEB‘ %%r% g? ngg éﬂbodl ment of the filmfor
sem conductor of the present i nvention and the nethod for nmanufacturing a
sem conductor device of the present invention. [0027] Each of FI Gs 1 and 2
is a VIEM/(SEC%IO%éFm for semiconductor 10 "shown in

includes a support film 4, a first adhesive layer 1, a

second adhesive layer 2 and a bonding layer 3. More

specifically, in the film for semiconductor 10, the

second 1layer 2, the first 1layer 1 and the bonding

layer 3 are laminated together in this order on the

support film 4.

[0029] Such a film for semiconductor 10 has a
function of supporting a semiconductor wafer 7
.laminated onto an upper surface of the bonding layer 3
when the semiconductor wafer 7 1is separated into
semiconductor elements 71 by being diced as shown in
FIG. 1(a). Further, the film for semiconductor 10
also has a function of providing a diced bonding layer
31 for bonding the semiconductor element 71 onto an
insulating substrate 5 by selectively peeling off the
bonding layer 3 from the adhesive layer 1 when picking
up the semiconductor element 71 (that is, the diced

semiconductor wafer 7).

[0030] Further, a peripheral portion 41 of the
support film 4 and a peripheral portion 21 of the
second adhesive layer 2 exist beyond and outside a

peripheral edge 11 of the first adhesive 1layer 1,

respectively.
[0031] A wafer ring 9 is attached onto the
peripheral portion 21 among them. This makes it

10



view) for explaining the first enbodi ment of the filmfor sem conductor of
the present invention and the nethod for nmanufacturing a sem conduct or
device of the present invention, and FIG 3 is a view for explaining a
met hod for producing the filmfor sem conductor of the present invention.
In this regard, in the follow ng description, the upper side in each of
FIGs. 1 to 3 will be referred to as "upper" and the | ower side thereof wll
be referred to as "lower”. [0028][Filmfor Sem conductor] Afilm
for sem posdudtler fOrshdwn samEkbGndudtnet udesea supportbdireldabd first
adhesi ve | ayer .1 second _adhesi ve layer 2 and a bopding |ayer 3. Mre
speci fi cﬁ}lpé,oritr?q ﬂ%yf ﬁg‘% ffc}ﬁ“ée#ﬁ%oﬁﬁﬁ&?@?dﬁ%i?ﬂeggecond | ayer 2, the
first layer 1 and the bonding |ayer 3 are |lam nated together in this order
on the support film4. [0029] Such a filmfor sem conductor 10 has a -
functi on[8P32dppor t i MRBWEEHEconH i & or BRET eSeM YRR AAEE@YoNE 6 SH® Apper
surface o the bomdiagulayer: 3; whea fhe sent £9RdYHOrs WRf 86ndulcs sxepar at ed
into sem conductor elenents 71 by being diced as showmn in FIG 1(a).
Furt her, elleaenit N7 ol ssam Ebadusorati0aalls@hast anpadet i byadf progid ding a
di ced bopding |l ayer_ 31 for j t 1.CO ctar, me .Qnt o an
i nsul at i Eglaélubsat%a T ebysgg%gﬁﬁgel@g%‘zgg}lng%g% ﬁ]lef%gndgﬁaéljsal&e%r 3 from
t he adhe3bnyed ageratdwhehepilcknddgngp lhgesenBcondiiomwervest enent Thet hat i s,
t he di ced sem conductor. ,wafer 7). [Q030]Furt her, peri pheral portion 41 of
the supp6PBVERMAY df&\ﬁaﬁbré%‘ﬁef‘ﬁl;“lﬁﬁrl‘ﬁb%t‘ﬁ'oﬁ%ﬁ’ﬁes%‘g%oﬁgrﬁﬁggé ve |ayer
2 exist beyogd ay@geutsbdeianpesepheral esgecdidoktidie billsterathasd ve | ayer
1, respectively. [%031 A wafer ri n]g 9 is attached onto the peri pqleral

a

portion 9ifdesiRfit heht IHi s thdtes 9 central portion of ‘the
semiconductor element. This causes lowering of a
pickup property. As a result, there is a fear that
defects such as breakage and crack of the

semiconductor element are generated when being picked

up .

[0033] In order to solve such a problem, the
present inventors earnestly have examined conditions
that can pick up the semiconductor element
successfully while preventing the defects thereof from
being generated. As a result, in order to achieve the
above object, it is found that effective is a
condition that when adhesive strength of the
semiconductor element 71, which is obtained by
laminating the semiconductor wafer 7 onto the film for
semiconductor 10 and then dicing the semiconductor
wafer 7, 1s measured, a ratio of “a (N/cm)” which is
adhesive strength of an edge portion of the
semiconductor element 71 to ‘b (N/cm)” which 1is
adhesive strength of a central portion (other than the

edge portion) of the semiconductor element 71 -(that

11



possi ble for the sem conductor wafer 7 to be reliably supported by the film
for sem conductor 10. [0032] Meanwhi | e, when the sem conductor elenent 71 is
pi cked up, it is required that the sem conductor elenment 71 is pulled up at
a load (tensile | oad) nore than adhesive strength between the first
adhesive layer 1 and the bonding |ayer 3. However, in the conventional film
for sem conductor, adhesive strength of an edge portion of the

sem conductor elenent is different fromthat of a central portion of the
sem condtet, ofa /& )enent inThihe causes bdwer itkwg 40f a pi ckup property. As a
result, there is a fear that defects such as breakage and crack of the

sem conduct or el enent are generated when bei ng picked up. [0033]In order to

sol ve sugoa4r obl emctbeapmesend isaant or & iGak nest] Ysdaveoayamvrad
conditions that can pick up the sem conductor elenment successfully while
preventi A§ 't h& adefet 3Nt hefeofl Fadbm bRF ngeyemer atRIEE¥R1E r €dul ttH9 n order

to achie e ahe bj 4 4 . Qul }Q@; ecty ve J - ifion that
when adhégfégﬁgtré%g?ﬁ %?%%ﬁghéez?cg%dggﬁgr e?géénﬁkgff tﬁ%%ﬁggggeétained
by | am nagimpw heragege condUdticyr wafkas 7 iont caseibiliem for sedie@dnduct or 10

and then _dicin he i duct or_ waf 7, 4 ured, .a ratio.qf "a
(Ncm™ ﬁﬁp r%%éadﬁ%%%ﬁ?%&#%ng?ﬁ(ﬁééﬁ e Sgﬁxn io%&&hthgése%%§NMUctor
el ement Bleakade (Mmin) thehi chack aflhesiive Hemrhgbhdaktarcealealerporti on

(ot her than the edge portiog?,of t he sem conductor elenent 71 (that is,
a/b) is I'f-theUS&ng8fofthet f WM [ dP3] REEGrTHHILE bOEuch® a M35 f ort

sem condgel@ivhh Wi agwbwé |Dpadsi atgeveiyi §ordf onsa®hrhbeusamfonduct or
element 71 is suppressed in a relatively narrow range. This makes It

possi bl eSﬁ@mncgtmyoguppiee\éscg@nerle&q ona8f t HeP deffd@Esl kiich ok aie

br eakage in ; 1 congygt or nt : of vt:hg, filmfor
senicondﬁ%ﬁ%#%ﬁ?ﬁ%ﬁég it %%§§?%FL tog?ﬁprovgggggielééyggﬁg ofhllzjen
manuf act weiliglsield tyndudiror tHeei cesgd 09, and t osf itval by obttaéd sdr@tconduct or

devi ces Q0 each haying high reljability. l.n this regard, jt is,to be noted
hat "t he “BBoReq 6ht HFBSUREN et hater PEBGHTh, it ag ari dded L

[0035] Hereinbelow, first, detail description will
be made on a configuration of each part of the film

for semiconductor 10 sequentially.
(First Adhesive Layer)

The first adhesive 1layer 1 1is formed from a
general adhesive. Specifically, the first adhesive
layer 1 1is formed from a first resin composition
containing an acryl-based adhesive, a rubber-based

adhesive or the like.

[0036] Examples of the acryl-based adhesive
include a resin constituted from (meth)acrylic acid
and ester thereof, a copolymer obtained by
polymerizing (meth)acrylic acid and ester thereof with

a copolymerizable unsaturated monomer (e.g., vinyl
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[ 0035] Her ei nbel ow, first, detail description will be nade on a
configuration of each part of the filmfor sem conductor 10 sequentially.
(First Adhesive Layer) The first adhesive layer 1 is fornmed froma
general adhesive. Specifically, the first adhesive layer 1 is forned froma
first resin conposition containing an acryl-based adhesive, a rubber-based
adhesive or the |like. [0036] Exanpl esoft heacryl - basedadhesi ve include a
resin constituted from (neth)acrylic acid and ester thereof, a copolyner
obt ai nedaby tpdleyner istivupiieet h)acrylooidcid end estrat t Wédreeof lvikeh a
copolyne&iz% | e unsat urated_nono

ty

acet at e, acryiOnitri f“é))r,eaﬁrjﬂ(’?:ﬁ. |gl?ef V}Eggeltsr?er &S Br ¥ e 88 nds of
t hese regiRedmyite ghybdowHdy each ot her. [0037] Anong them preferable is
a copol yner
[0037] Among them, preferable is a copolymer
obtained by polymerizing one or more selected from a
group consisting of methyl (meth)acrylate, ethyl hexyl
(meth)acrylate and butyl (meth)acrylate with one or
more selected from a group consisting of hydroxyethyl
(meth)acrylate and vinyl acetate. This makes it
possible to easily control an adhesive property or
tenacity of the first adhesive layer 1 to an opposing
member (adherend) to which the first adhesive layer 1

is allowed to adhere.

[0038] Further, the first resin composition may
contain urethane acrylate, acrylate monomer or a
monomer or oligomer of an isocyanate compound such as
a polyvalent isocyanate compound (e.g., 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate) or the 1like,
in order to control the adhesive property (bonding

property) thereof.

[0039] Furthermore, in the case where the first
adhesive layer 1 is cured by an ultraviolet ray or the
like, the first resin composition may contain: an
acetophenone-type compound such as methoxy
acetophenone, 2,2-dimethoxy-2-phenyl acetophenone,
2,2-diethoxy acetophenone, 2-methyl-1-[4- (methyl
thio) -phenyl] -2-morpholino propane-1; a benzophenone-
type compound; a benzoin-type compound; a benzoin

isobutyl ether-type compound; a benzoin methyl

13



obt ai ned by pol yneri zing one or nore selected froma group consisting of

met hyl (nmeth)acryl ate, ethyl hexyl (neth)acrylate and butyl (nmeth)acrylate
with one or nore selected froma group consisting of hydroxyet hyl
(meth)acrylate and vinyl acetate. This nmakes it possible to easily control
an adhesi ve property or tenacity of the first adhesive layer 1 to an
opposi ng nenber (adherend) to which the first adhesive layer 1 is all owed
to adhere. [0038] Further, the first resin conposition nay contain urethane
acryl at epeacodtad et ypaonedvmpbuadON@Ebedrz@in gdven zol canacsdeyanat e
conpound such as_a pol yval ent, i socyanate c ound (e.qg., 2,4-tolylene

di i socyafRFECBI%: t ot yl BREZGHs0 {e) SEggﬁéqXé%, FAMBPYES it 0 Font r ol
the adhegicve Ar opsid ¥y i bordinrg q¥-opese ) cbhgrafa; [ 0939 EHEheryse, in the
case where the first adhesive layer 1 is cured by an ultraviolet ray or the
li ke, theompcsinGesish cHpRRFYLoRYREy EomRAYRdan a diacetyl-type

acet ophe EQMgfco ou C tho - -
acetophe%gﬁ§12, -diﬁgthgg§¥2P%ﬁg§9Iaé%%op en HSFO polymerization

2, 2- di et hoxyacataphenone, 2- net hyl - 1-[ 4- (et hyl t hi 0) - pheny1] - 2- nor phol i no
propane-1; a benzophenone-

[0040] Moreover, in order to improve bonding
strength and Share strength of the first adhesive

layer 1, the first resin composition may contain a

tackifier such as rosin resin, terpene resin,
coumarone resin, phenol resin, styrene resin,
aliphatic-type petroleum resin, aromatic-type
petroleum résin, aliphatic aromatic-type petroleum

resin, or the like.

[0041] An average thickness ©of such a first
adhesive layer 1 is not limited to a specific wvalue,
but is preferably in the range of about 1 to 100 um,
and more preferably in the range of about 3 to 50 um.
If the thickness 1s less than the above lower 1limit
value, there 1is a case that it 1is difficult to
maintain the adhesive strength of the first adhesive
layer 1 sufficiently. On the other hand, even if the
thickness exceeds the above wupper 1limit wvalue, the
properties of the first adhesive 1layer 1 are not
substantially changed, and any advantages also cannot

be obtained.
If the thickness falls within the above range,

the first adhesive layer 1 cannot be peeled off from

the bonding layer 3 when being diced and can be peeled
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type conpound; a benzoin-type conpound; a benzoin isobutyl ether-type
conpound; a benzoin nethyl benzoate-type conpound; a benzoin benzoic
aci d-type conpound; a benzoin nethyl ether-type conpound; a benzyl phenyl
sul fide-type conpound; a benzyl-type conpound; a di benzyl -type conpound; a
di acetyl -type conpound or the |like, as a photo polynerization initiator.
[ 0040] Moreover, in order to inprove bonding strength and Share strength of
the first adhesive layer 1, the first resin conposition nay contain a
tacki fi epffucthexse foomn redsitni vé eyperesirlesiagcording to a tensile
coumnar oner esi n, phenogl resi n, styreneresin, aliphatjc-type petroleumresin,

E’ ,Y‘e et {Lh?t y‘égr tg

ar omat i c1PFFe WeEPoPEINT BEf iPhat i1 Pet P Y%sin, or

t he I!k_ela%/@f%li ARaaVedagent Bi gknesse ol estiCiBcfhgshraghest yeahayes 1 is
not limted to a specific value, but is preferably in the range of about 1
to 100 ARMP&Id GiorielpkEPePARIBLTHY t he range of about 3 to 50 Am If the
thi ckness is less than the above lower |imt value, there is a case that it
is difficult to maintain the adhesive strength of the first adhesive | ayer
1 sufficil@®2l. On theeobher Avdrek ieeehayerthe thi ckness exceeds the above
upper limt value, the properties of the first adhesive layer 1 are not
substantially changed, and any advantages al so cannot be obt ai ned.

The second adhesive 1layer 2 has an adhesive

property higher than that of the first adhesive layer
1. Therefore, adhesion of the wafer ring 9 with
respect to the second adhesive layer 2 becomes
stronger than adhesion of the bonding layer 3 with
respect to the first adhesive layer 1. This makes it
possible to reliably fix the wafer ring 9 to the
second adhesive layer 2 when dicing the semiconductor
wafer 7 to separate into the semiconductor elements 71
during a second step. As a result, displacement of
the semiconductor wafer 7 can be reliably prevented,
to thereby suppress dimensional accuracy of the

semiconductor elements 71 from being lowered.

[0043] As the second adhesive layer 2, one similar
to the above first adhesive 1layer 1 can be used.
Specifically, the second adhesive layer 2 1is formed
from a second resin composition containing an acryl-

based adhesive, a rubber-based adhesive or the like.

[0044] Examples of the acryl-based adhesive
include a resin constituted from (meth)acrylic acid
and ester thereof, a copolymer obtained by
polymerizing (meth)acrylic acid and ester thereof with

a copolymerizable unsaturated monomer (e.g., vinyl
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If the thickness falls within the above range, the first adhesive |ayer 1
cannot be peeled off fromthe bonding | ayer 3 when being diced and can be
peeled off therefromrelatively easily according to a tensile |oad when
bei ng picked up, nanmely, the first adhesive |ayer 1 can exhibit a excellent
di cing property and a superior pickup property. [0042] (Second Adhesive
Layer) The second adhesive | ayer 2 has an adhesive property higher
than that of the first adhesive |ayer 1. Therefore, adhesion of the wafer
ring 9 watbhtmespect sttytdree secamrptbasicvd leayer 2rpkcorgs: st ddhkger t han
adhesi on_of the bonding |layer 3 with espg;t %P the first adhesi%§ | ayer 1.
Thi s makBYLH SFossiBi% €5 rg‘ﬁrﬁ)mflﬂ tBE Wir§S i A5 T 1D (Y sétond
adhesi veph ager 4 shedadhciorthdhe sem conductor wafer 7 to separate into the
sem conductor elenments 71 during a second step. As a result, displacenent
of the sem conductor wafer 7 can be reliably prevented, to thereby suppress
di nensi o cur acy. he 1 con nts,71fro i wer ed.
[0043]A5T?hg%§econd %ﬁ%g ive %@ér g%g%ﬁ%rgF%?Far§%o f%e g%%§é®?r%§t

adhesi veobapemeld chy lpoligedrigpew f ooal lgr mexesesohdcaditesfyvem aer 2 is

formed froma second resin ¢ iL.tion _co Lni ac S hesi ve, a
r ubber - bdE&F PadhEs %%EéPgtﬁ@PﬁF§§b§ﬁooﬁﬁi%&gﬁgkgggﬁghed%¥§Pib§%% adhesi ve
i ncl ude gmeesi)mEonshteut £4df riontr et hhaehy lbicxryala te andi €ist esné hereof , a

copol ymer obtai ned by polynerizin met h)acryli.c acid and ester .t hereof
with a cBRIFyNEFisahre UnsaPulat® Oﬁen&%ﬂ t9ng R yﬁlygroxyethyki

(meth)acrylate and vinyl acetate. This makes it
possible to easily control an adhesive property or
tenacity of the second adhesive layer 2 to an opposing
member (adherend) to which the second adhesive layer 2

is allowed to adhere.

[0046] Further, the second resin composition may
contain wurethane acrylate, acrylate monomer or a
monomer or oligomer of an isocyanate compound such as
a polyvalent isocyanate compound (e.g., 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate) or the like,
in order to control the adhesive property (bonding

property) thereof.

[0047] Furthermore, the second adhesive

composition may contain the same photo polymerization

initiator as described in the first adhesive
composition.
[0048] Moreover, 1in order to improve a bonding

strength and Share strength of the second adhesive
layer 2, the second resin composition may contain a

tackifier such as rosin resin, terpene resin,
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acetate,styrene,acrylonitrile),and thelike. Further, two or nore kinds of
these resins may be m xed with each other. [0045] Anong them preferable is
a copol yner obtained by polynerizing one or nore selected froma group
consisting of nethyl (meth)acrylate, ethyl hexyl (nmeth)acrylate and butyl
(meth)acrylate with one or nore selected froma group consisting of

hydr oxyet hyl (neth)acrylate and vinyl acetate. This nmakes it possible to
easily control an adhesive property or tenacity of the second adhesive

| ayer 2 toumarmppnsingeaénber (etrer Bnd) ree iwhi ch stherseeondradhesi ve | ayer

2 i | dh 0046] F h th d t
contai n BGPHETS et PaL o, 4151 At B MononeFSof o4 mondhe7 aF Lo ber of an

I socyanapeterrRaiind seghnas am@naf@i@ntarsmaytarwcttefp@nppuﬁdoae@ 5
2,4-tolylene dllsocyanate 2,6-tolylene diisocyanate) or the |like, in order
to contrBESife &heshGe ﬁk@berty (bondi ng property) thereof.

[ 0047] Furt her nor e, t hesecondadhesi ve conposition nay contain the sane photo.
pol ynmeri zation initiator as described in the first adhesive conposition.

[ 0048] Mol e8¢en, ir1cﬁ@eraw@ﬁa&ﬁovéhéc&mﬁﬁ&@ Qfr esydh andl SE&CEOTSE r engt h

of the sggpad ; %Qpe§5§%rque s né@ejﬁﬁﬁﬂﬂgdr%% N, CQIRRQSI 4] ON Y £ontain a

tackifier such as rosin resin, t er pene resi
- but is preferably in the range of about 1 to 100 um,

and more preferably in the range of about 3 to 20 um.-
If the thickness 1is less than the above lower limit

- value, there 1s a case' that it 1s difficult to
maintain the adhesive strength of the second adhesive
layer 2 sufficientiy. On the other hand, even if the
thickness exceeds the above upper 1limit wvalue, the
second adhesive 1layer 2 cannot exhibit especially

excellent effects.

Further, the second adhesive layer 2 has
plasticity higher than that of the £first adhesive
layer 1. Therefore, if the average thickness of the
second adhesive layer 2 falls within the above range,
a shape-following property of the second adhesive
layer 2 can be maintained, to thereby further improve
the adhesive property of the film for semiconductor 10

with respect to the semiconductor wafer 7.
[0050] (Bonding Layer)

The bonding layer 3 1is, for example, formed of a
third resin composition containing a thermoplastic

resin and a thermosetting resin. Such a resin

composition has a good film-forming property, an
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coumar oner esi n, phenol resi n, styreneresin, aliphatic-type petroleumresin,
aromatic-type petroleumresin, aliphatic aromatic-type petroleumresin, or
the like. [0049] An average thickness of such a second adhesive |layer 2 is
not limted to a specific. value, but is preferably in the range of about 1
to 100 pm and nore preferably in the range of about 3 to 20 gm If the
thickness is less than the above lower |imt value, there is a case that ‘it
is difficult to maintain the adhesive strength of the second adhesive |ayer
2 sufficegrellyer®n t hboothierg handropeertyi f téaedt hi curessi exceedisatthe above
upper limt .v Iued thf second adhesi ve | ayer 2 cannot exhibit especially
excel | ent SEAFEARS S Far bhér A S etdhd adhesi ve |ayer 2 has plasticity
hi gher than that of the first adhesive layer 1. Therefore, if the average
t hi ckness of the second adhesive layer 2 falls within the above range, a
shape- f ollP8®ildg pr oprEPPréest he REcondihestierm@pdrast ¥an b&efditht ai ned,
to thereby hurddher 4 myowe; hhgeagdhesiye UODRT tyueofh the f%&’f}/fi%ride ,
sem conductor 10 with respect to the sem conductor wafer 7. [0050] (Bondi ng
Layer) resin Tie bohdendidmieids resifor axpmpyemifdgreasef aeshinnd resin
conposit Lan,contal iing.a; Hier FRalasthe 18t haant A Ll MISelLl g fiesi .
Such a resin corrpo%l on has a good fil ormng property, an

acryl-based resin; phenoxy resin; and the like. Among

them, the acryl-based resin is preferable. Since the
acryl-based resin has a low glass transition
temperature, it 1is possible to further improve an

initial adhesive property of the bonding layer 3.

[0052] In this regard, it is to be noted that the
acryl-based resin means a polymer of acrylic acid and
derivatives thereof. Specifically, examples of the
acryl-based resin include a polymer of acrylic acid,
methacrylic acid, an acrylate such as methyl acrylate
or ethyl acrylate, a methacrylate such as methyl
methacrylate or ethyl methacrylate, acrylonitrile,
acryl amide, or the 1like, a copolymer obtained by
polymerizing such a monomer with another monomer, and

the like.

[0053] Further, among these acryl-based resins,
preférable is an acryl-based resin (especially, an
acrylate copolymer). containing a compound
(copolymerizable monomer component) having a
functional group such as an epoxy group, a hydroxyl
group, a carboxyl group or a nitrile group. This
makes 1t possible to further improve the adhesive

property of the bonding layer 3 to the adherend such
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excel | ent bondi ngpr opertyandsuperi orheat resistance after being cured.

[ 0051] Exanpl esof t het her nopl asti cresin include: a polyi m de-based resin such
as polyimde resin or polyetherimde resin; a polyam de-based resin such as
pol yam de resin or polyam deinmde resin; an acryl-based resin; phenoxy
resin; and the like. Anong them the acryl-based resin is preferable. Since
the acryl -based resin has a low glass transition tenperature, it is
possible to further inprove an initial adhesive property of the bonding

| ayer 3.af0@52] Isetidsndegard, dltemsnto7be noted that the acryl-based resin
means a polyner of acrylic acid and derivatives thereof. Specifically,
exanples of the acryl-based resin include a polynmer of acrylic acid,

met hacrylic acgfgecaf iatilyly@f eegdtblas ret hyhe aebppatidrhgt by a&ereyl ate, a
met hacryl ate such as nethyl nethacrylate or _ethyl nethacrylate, .
acryl oni fBRLEITRY | JaRide, 1BF 1URE | FkECigdvdopbt Yher rabed helaly g

pol yner i zi E;gry%{giw Qgﬂg@rgf’@ﬁf{;',_gﬂ?ﬁ%xf@r\@g?ﬁac%@qalﬂ'@ hbk€ng a

[ 0053] Furt nmong these "acry ased resins, preférable is anacryl -based
resin (ebpdeicaivly, a@rewpyl atesvpokyner) o@ittEernyatenpobaging a

(covel YBgl E8LA, THURNE! CUBGREHLL MR T CUPEL! IIAL B uBBug) 2
makes itapdssiHa eliloefurther inprove the adhesive property of the bonding
| ayer 3 to the adherend such

[0054] Furthermore, an amount of the compound

haviﬁg the functional group contained in the third

resin composition is not limited to a specific value,

but is preferably in the range of about 0.5 to 40 wt¥,

and more preferably in the range of about 5 to 30 wt%

with respect to a total amount of the acryl-based

resin. If the amount i1is 1less than the above lower

limit wvalue, there 1is a case that the effect of

improving the adhesive property of the bonding layer 3

is lowered. On the other hand, if the amount exceeds

the above upper limit wvalue, there is a case that the

adhesive strength of the bonding layer 3 becomes too

large so that an effect of improving a working

property is lowered.

[0055] Moreover, a glass transition temperature of
the thermoplastic resin 1is not limited to a specific
value, but is preferably in the range of -25 to 120°C,
more preferably in the range of -20 to 60°C, and even
more preferably in the range of -10 to 50°C. If the
glass transition temperature is 1less than the above
lower 1limit value, there is a case that the adhesive

sterngth of the bonding layer 3 becomes too large so
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as the sem conductor el enment 71. Speci fically, exanpl-es of the
conpound havi ng the functional group include glycidyl nethacrylate having a
gl ycidyl ether group, hydroxyl methacrylate having a hydroxyl group,

car boxyl nethacryl ate having a carboxyl group, acrylonitrile having a
nitrile group, and the like. [0054] Furthernore, an anmount of the conpound
havi ng the functional group contained in the third resin conposition is not
limted to a specific value, but is preferably in the range of about 0.5 to
40 wt 96, taad mame pifdfeertablof | nntgweovange af wboking t prépeattds wiitsh r espect
to a total ampunt of the acryl-based resin. If the_ampunt_ is_l.ess than the
above Io&@twqrieré"t vglnuet:' ?hérlteh?rs g‘a@éig’e %Eattrf%egéfafgesctgg nlsr%%rlc?vrll ng the
adhesi vetpmgpardtyupé the e figel aperve3 uppéoweriad.t Qraihe, otheyrdiand, if

t he amount exceeds the above upper limt value, there is a case that the
adhesi veist randidcef %t bditf n§UE8A 9ThelBRES VAR | dfge28beHate an

effect of, dJPu,Q% NG ra WL Kigdg Prapefiby s 5 owgred. 1[05ekpeeaveine a gl ass
transition tenperature of the thernoplastic resinis not Iimted to a
speci ficivaligwerred-is preferably in the range of -25 to 120C, nore
preferably in the range of -20 to 60C, and even nore preferably in the
range of -10 to 50C. If the glass transition tenperature is |ess than the
above | of@oddlnit valune, atidernea drs, a @aseetigat: t kereadhesi veodeenrigtth of t he

bondi ng | ayer, 3 becones toq |large.so _.that an effect of .inprovi a wor ki ng
or oper Ty %08 Anerd. COE t NSt PP LASHA.C | ST gl BEEPEFARLIY on Thhper at ur o
exceeds theyabayess@peediiny tiyahue, ltihertedsta easpddatitheagffect of

i mprovi ng an adhesi ve propertg of the bonding layer 3 at a | ow tenperature
i s | ower 84t [0D5BTPACHAN Y oh00a0REi Gt ™REP ag8 oI ELf apreferably

in the range of 150,000 to 1,000,000. If the weight
average molecular weight falls within the above range,
it is possible to especially improve the film-forming

property of the bonding layer 3.

[0057] On the other hand, examples of the
thermosetting resin include: a novolac-type phenol
resin such as phenol novolac resin, c¢resol novolac
. resin, bisphenol A novolac resin; a phenol resin such
as vresol phenol resin; an epoxy vresin such as a

bisphenol-type epoxy resin (e.g., bisphenol A epoxy

resin, bisphenol F epoxy resin), a novolac-type epoxy
resin (e.g., novolac epoxy resin, cresol novolac epoxy
resin), a biphenyl-type epoxy resin, a stilbene-type

epoxy resin, a triphenol methane-type epoxy resin, an
alkyl-modified triphenol methane-type epoxy resin, a
triazine chemical structure-containing epoxy resin or
a dicyclopentadiene-modified phenol-type epoxy resin;
a resin containing a triazine ring such as urea resin
or a melamine resin; an unsaturated-polyester resin; a

bismaleimide resin; a polyurethane resin; a diallyl
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wei ght of the thernoplastic resin (especially, the acryl-based resin) is
not limted to a specific value, but is preferably 100,000 or nore, and
nore preferably in the range of 150,000 to 1,000,000. If the wei ght average
nol ecul ar weight falls within the above range, it is possible to especially
inprove the filmformng property of the bonding | ayer 3. [0057] On the

ot her hand, exanpl es ofthe thernosetting resin include: a novol ac-type
phenol resin such as phenol novol ac resin, cresol novolac resin, bisphenol
A novol aphtésilgte peenol; resisilsucinasreesol; paemelsitescontanrgpoxy resin
such as a bisphenol -type epoxy. resin (e. bi sphenol A epoxy resin,

bi sphenof FIb ?%%¥§),Cgeﬁé&ﬁfgc-?§58g536§y ré%irFY%?aE? nSVolSt epoxy
resin, ciesdnnoymiaehepdxiykeesin) migthimhetyhtbypd repaxyer 6% mose

stil bene-type epoxy resin, a triphenol nethane-type epoxy resin, an

al kyl - no@itf i%te™ r3 pRenBR Y&t haheeeype epoxy resin, a triazine chemica
structure-containing epoxy resin or a dicycl opentadi ene-nodified

phenol -type epoxy resin; a resin containing a triazine ring such as urea
resin or a nel Brirtderssi mmeamgunshenr at édvepolarexer resiim @i S ei ni de
resing apalydr efbang nesifeacdhahlyl hthal Abe dieild: r8sshid,cane resin;
a resin contalning a béenzoxazi ne chem cal® structure; a cyanate ‘ester resin;

and t he LHiskegpodgsibkéute donttherngmprever tbeeheh tt herns Assanoey dred used

Further, anong..them the epoxy resip or the phenpol resin is preferable. By
usi ng thEE@ Aﬁﬁ?&}v?thgﬂﬁﬁggtﬁg FBSf SAME™Y mpPEFE the heat resistance
and t he adhesive property of the bonding |layer 3. [0058] Further, an anount
of the thernpbsetting resin contained in the third resin conmposition is not
linited t{@0P8&peci fi EU¥aRgE, bRT i 2PPeREr afify ite hethargessttdbtait 0. 05

to 100 p%%%%ﬂﬁvd’}ﬁ't%ﬁheda”ﬁnm%% peief gablas D &Bﬁlplb%;ig;ei&fl 2Qoyf,0. 1 to 50

parts by weight wth respect to 100 parts by weigh the thernoplastic

resin. | flimhdeghotnt sexspeedsithe wbove, uppdr 1$ npredsinaly hene tilse a case
that chi Pf@n%f“e apd chack a e.o%e”v%f“l%?) ?IS%PES. hand Qgg(lti\%ye.raédormoarecase t hat
of " i

t he effecCt i Iproving the éffec rovi ng the gsive property of
t he bondiprg flexyds1¥ i1 | oher echnga tdfe abbert hand, id Eloe pavunt by | ess
than the above lower |imt value, there is a caégythat,the %ggesive

strengt W6~ HHe B nF9SBRTE 3 TRcofES B Har & st pitkudef ect s

occur or thka-fdeest 0t IvEN OYi Ng Tithec WO kimdgh it 0pRERE S tR¥ELEbve
[ 0059] Furthernore, it is preferred that the third resin conposition further

cont ai ns Y®PAK | hgmagertalespeditgry, 1§ phefdisshaskatcuthHgPagentand t he
case of the hherposeldidg L8 1. PeLR WS EPRYY 164 3 or a case
that the effect of improving the effect of improving
the adhesive property of the bonding layer .3 is
lowered. On the other hand, if the amount 1is less
than the above lower limit value, there is a case that
the adhesive strength of the bonding layer 3 becomes
too large so that pickup defects occur or the effect

of improving the working property is lowered.

[0059] Furthermore, it is preferred that the third
resin composition further contains a curing agent
(especially, a phenol-based curing agent in the case

of the thermosetting resin being the epoxy resin).
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[ 0060] Exanpl es of the curing agent include: an am ne-type curing agent such
as an aliphatic polyamne (e.qg., diethylene triamne (DETA), - triethyl ene
tetram ne (TETA), netaxylylene diamne (MXDA)), an aronatic pol yam ne
(e.g., diamno diphenyl nmethane (DDM), m phenyl ene di am ne (MPDA), diam no
di phenyl sulf one (DDS)), dicyandi am de (D CY) or a polyam ne conpound
contai ning organi c acid di hydrazide; an acid anhydri de-type curing agent
such as an aliphatic acid anhydride (liquid acid anhydride) (e.g.,
hexahydr doptsiofial i ¢ aFdydpilee (HEPAyhenethyhngetagbm¢r01mm1udéc ax d
anhydri de %Mﬂﬂ%?é)or an_aromatic aci anhydr gE||ItIC acid
anhydri d& ?rSHﬁFHﬂl%g%%Fdsﬁl Rrtde? ?ﬁﬁéékl%eﬂg pR&HdHe
tetracarhexy.i,c achdedhgnkyd i dec¢BARANS Or (BERRENOI - t yPEetURilRthagent
such as Ehenol resin. Anong them the phenol -type curlng agent is
pr ef er abF8Lr3FEI9 | cATEYA) exaﬁﬁ%%ﬁthEHEGph nigpe ¢MKPAY Jager®™ i ncl ude
bi sphenobs otisafh @S B 84dmiRedr 0g/-g, 5 daiBhitvlo PREMMNYEL NARE RN
nane: tetranethyl bi sphenol F), 4,4 ‘sulfonyl diphenol,” 4, 4" -isopropylidene
di phenol p@wﬁnnnmﬁyhﬁn%lsphendham;me m:ﬂBDderoiy@menyl)dwahmmxi
bi s(2- hydr eny t ha h (4 dr.ox Jret hane

g LPEEY ’lﬁl%égnlﬂ% %y %MC)Y) ohcy é?g dlr By

and a miXture o the i's(4- nmet hane, the %pi phenyl)

nethane aompdundZebmdeaxmph;nyhya@mxhydcmﬂyphﬂmyﬁiaznﬁhaneaﬁea@;d
"bi sphen rodu Honshu Chemi cal | ndustry _Co.
di hydrox%‘?ﬁffg s’ﬁXBea§ rlzn%eﬁﬂ«?ﬁ’etdu%tldllass %’énf‘éﬂéﬁ?%\”ﬁn&“d

1, 4-benzgnedidtiad ri hyﬂqg&ﬁbe&arws Shehdas ab)2, ddenzenehbk@hydas i ous
i soners of _di_hydroxynapht hal enessuchasl, 6- dlhydroxynaphthalene vari ous

i somers BRtHigIHehoRE 4 2HHPR phBRENYAndt 2t ralbidsienBRt hadd @ he | ke.
[0061]FU5ET%’aﬁH gyt FﬁT%Bg gw‘ 92898 omd £3PCG Al d Yanh ?%ﬂ¥&@°' based
curing agent contained in t reS|n conp05|t|on isnot limted to a
specific ealgue bnthlesilpman@rabll)d |anhyémahge BMA] ,t cpPoopedtls thyc wei ght ,

and nore_pr. erabl the r bout Rarts b W th
espect PRiRotpaPRY AR JREER % B e an kTl iRt Srotine i s
| ess thaachmazﬁmnmhy@m@aellmHTmmﬁue bhere i prremsesetypat theiaidect of
|nprOV|n t he heat  resistance of the bonding layer 3 is |lowered. On the

ot her haf@ehY% FHe" afBuRteedi®StRe above upper linmit value, there is a
case that storage stability of the bonding layer 3 is |owered.

[ 0062] Furthernore, in the case where the above
Among them, the phenol-type curing agent 1is

preferable. Specifically, examples of the phenol-type

curing agent include: bisphenols such as bis(4-
hydroxy-3,5-dimethyl phenyl) methane (common name:
tetramethyl bisphenol F), 4,4’ -sulfonyl diphenol,

4,4’ -isopropylidene diphenol (common name: bisphenol A
), bis(4-hydroxyphenyl) methane, bis(2-hydroxyphenyl)
methane, (2-hydroxyphenyl) (4-hydroxyphenyl) methane
and a mixture of the bis(4-hydroxyphenyl) methane, the
bis(2-hydroxyphenyl) methane and the (2-hydroxyphenyl)
(4-hydroxyphenyl) methane (e.g., “bisphenol F-D”
produced by Honshu Chemical Industry Co., Ltd.);
dihydroxybenzenes such as 1l,2-benzenediol, 1,3-
benzenediol and 1,4-benzenediol; trihydroxybenzenes

such as 1,2,4-benzenetriol; various isomers of
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cal cul at
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a hydr ox

range of 0.5 to 1.5, and nore preferably in the range of 0.7 to 1.3.

ratio i s

the rati
effect o

d thernosetting resin is the epoxy resin, a ratio between an epoxy
equi val ent and an equi val ent of the curing agent can be determ ned by
ion. Specifically, a ratio of the epoxy equival ent of the epoxy

t he equival ent of the functional group of the curing agent

(e.g.,

yl equivalent in the case of the phenol resin) is preferably in the

If the

| ess than the above lower |limt value, there is a case that the
st or age aﬁa@dﬂd&yméphhhan@m&kng | ayer 8uch | owered.aén the others-hand, if

ceeds the a I t I th at
SRS A ERE T oY SEARVE of ! THBSBENAIHg | B§EDERTIS
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| ower ed.

[0063] I ns@@@ﬂ Heom, 2t -bSphleefar resat hat - g g sl F esha ctqmmikeon further
a curing catalyst if needed. This nekes it possible to inprove

ty of the bonding |ayer 3. [0064]Exanp|es of the curing catalyst

cont ai ns
curabili
i ncl ude
di azabi c

t t I 1
%H %?Ene y fEﬁE¥S S Qﬂ QBEO 8% é%e curlngchigsﬁﬁ

ycl 4 0) ecene, osp orous-type catal yst s

i phenyl

phosphi né;eS@reaetJtatﬂelYl k¢heAnphgnbﬁemas¢1® icmmard| egearte peehepdlesd This

makes it .

curabili
i ncl ude

bIe for t he bondi n sp al i ne_fast
t % St he s%%rage stabi lf&ﬁ%ﬁ]é% Sggs % m%ﬁgglnl a%%les
épeh@ﬁmﬂ.Qaﬂﬁéhybuﬁ(Eﬁobeefe&@ﬁmﬂ.ﬂnphﬁmykange of 1 to

90 parts by weight, and more preferably in the range
of about 3 to 60 parts by weight with respect to 100
parts by weight of the thermoplastic resin. If the
amount ié less than the above lower limit value,_there
is a case that the effect of improving the heat
resistance of the bonding layer 3 is lowered. On the
other hand, if the amount exceeds the above upper
limit value, there is a case that storage stability of

the bonding layer 3 is lowered.

- [0062] Furthermore, in the case where the above

mentioned thermosetting resin is the epoxy resin, a
ratio between an epoxy equivalent and an equivalent of
the curing agent can be determined by calculation.
Specifically, a ratio of the epoxy equivalent of the
epoxy resin to the equivalent of the functional group
of the curing agent (e.g., a hydroxyl equivalent in
the case of the phenol resin) is preferably in the
range of 0.5 to 1.5, and more preferably in the range
of 0.7 to 1.3. If the ratio is less than the above
lower limit wvalue, there is a case that the storage
stability of the bonding layer 3 is lowered. On the
other hand, if the ratio exceeds the above upper limit

value, there 1is a case that the effect of improving

23



I m dazol e, 1-cyanoethyl-2-ethyl-4-nmethyl im dazole, 2-

phenyl-4- et hyl i m dazol e, 1- cyanoet hyl- 2- phenyl

i mdazoliumrinellitate, 2, 4-di am no-6-[2' - net hyl

i m dazol y1-(1')]-ethyl-s-triazine, 2,4-di am no-6-[2" -

undecyl i m dazol y1-(1')]-ethyl-s-triazine, 2, 4-

diam no-6-[2' -ethyl-4'-nethylimdazolyl-(1")]-ethyl- s-triazine,
2,4-di am no-6-[2' -net hyl imdazolyl-(1')]-

et hyl - s- theazicnal sesyapupaleadshicthd- pharilng layer 3 is lowered.
I m dazol ei socyanur at eadduct , 2- phenyl -4, 5-

di hydr oxynet hyl i m dazol e, 2- phenyl- 4- net hyl- 5-

[0063] In addition, it is preferred that the third
resin composition further contains a curing catalyst,
if needed. This makes it ©possible to improve

curability of the bonding layer 3.

[0064] Examples of the curing catalyst include an
amine-type catalyst such as imidazoles, 1,8-
diazabicyclo (5,4, 0)undecene, a phosphorous-type

catalyst such as triphenyl phosphine, and the like.
Among them, the imidazoles are preferable. This makes
it possible for the bonding 1layer 3 to especially

combine fast curability and the storage stability.

[0065] Examples of the imidazoles 1include 1-
benzyl-2-methyl imidazole, l-benzyl-2-phenyl
imidazole, l-cyanoethyl-2-ethyl-4-methyl imidazole, 2-
phenyl-4-methyl imidazole, l-cyanoethyl-2-phenyl
imidazolium trimellitate, 2,4-diamino-6-[2’'-methyl
imidazolyl-(1’)]-ethyl-s-triazine, 2,4-diamino-6-[2"' -
undecyl imidazolyl-(1')]-ethyl-s-triazine, 2,4-

diamino-6-[2’'-ethyl-4’-methyl imidazolyl-(1’)]-ethyl-
s-triazine, 2,4-diamino-6-[2’-methyl imidazolyl-(17)]-
ethyl-s-triazine isocyanurate adduct, 2-phenyl
imidazole isocyanurate adduct, 2-phenyl-4,5-
dihydroxymethyl imidazole, 2-phenyl-4-methyl-5-
dihydroxymethyl imidazole, 2,4-diamino-6-vinyl-s-
triazine, 2,4-diamino-6-vinyl-s-triazine isocyanurate
adduct, 2,4—diamino—6-methacryloyloxyethyl—s—triazihe,
2,4-diamino-6-methacryloyloxyethyl-s-triazine

isocyanurate adduct, and the like.
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di hydr oxynet hyl i m dazol e, 2, 4- di am no- 6-vi nyl - s- friazine,
2, 4-di am no-6-vinyl-s-triazine isocyanurate adduct,
2, 4- di am no- 6- net hacryl oyl oxyet hyl -s-tri azi ne,

2, 4- di am no- 6- net hacryl oyl oxyet hyl -s-tri azi ne i socyanurate adduct, and the
like. 1imdazole is preferable.This makes it possible to especially inprove

the storage stability of the bonding |ayer 3. [0066] Furt her,

an anount of

the curing catalyst contained in the third resin conposition-is not limted
to a specific value, but is preferably in the range of about 0.01 to 30
parts by weight, and nore preferably in the range of, abgut 0.5 %%_10 parts

..ab
by wei ght wit PFe8Fect tRE™00 fdi& s By REEFGRE ~6f e L opigs

resin.

If the afpuRkZsd ess: t hanet he-pbevs 1 ovefie bhiit svalus,at bR AckByd case

that the curability of the bonding l'ayer 3 is insufficient.

On the ot her

hand, ifimhdagront iexceeasetid tbove Upper Makes vidl uBCSHdrke i £ case
t hat thee?hgrcq.%e_l.lsﬁ} ab'iln T]_,)(DVOJ tgﬁe.bongf&gaégyers a]b§1h9‘g‘g” ecsjf the

[ 0067] Furtnernore,” an average particle size of the curi

catal yst is not

limted bondisypedidyerval.ue, but is preferably 10 gmor |less, and nore
preferably in the range of 1 to 5 gm If the average particle size falls
within the above range, the curing catal yst can especially exhibit

excel | enfooeaqti vi t yruf OREE], Mosgovgiiouht it prefeer eadihlat chba 1ty d

contained in the third resin composition 1is not

limited to a specific. value, but is preferably in the

range of about 0.01 to 30 parts by weight, and more

preferably in the range of about 0.5 to 10 parts by

weight with respect to 100 parts by weight of the

thermoplastic resin. If the amount is less than the

above lower 1limit wvalue, there 1is a case that the

curability of the bonding layer 3 is insufficient. On

the other hand, if the amount exceeds the above upper

limit +value, there is a case that the storage

stability of the bonding layer 3 is lowered.

[0067] Furthermore, an average particle size of

the curing catalyst 1s not 1limited to a specific

value, but 1is preferably 10 um or 1less, and more

preferably in the range of 1 to 5 um. If the average

particle size falls within the above range, the

curing

catalyst can especially exhibit excellent reactivity.

[0068] Moreover, it 1is preferred that the

third
resin composition further contains a coupling agent,
if needed. This makes it possible to further improve

adhegsive strength between a resin and an adherend and

adhesive strength of a resin interface.
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resin conposition further' contains a coupling agent, if needed. This nakes
it possible to further inprove adhesive strength between a resin and an
adherend and adhesive strength of a resin interface. [0069] Exanples of the
coupling agent include a silane-type coupling agent, a titaniumtype
coupling agent, an alum numtype coupling agent, and the |ike. Among them
the silane-type coupling agent is preferable. This makes it possible to
further inprove the heat resistance of the bonding |ayer 3. [0070] Exanpl es
of the silane-type coupling agent include vinyl trichlorosilane vi nyl

trinmetho iI ne, vipyl triethoxysi|ane epo cl,oh t hyl

tri methoxY2eSdne, v BFOBPASR pPopyF LR | ERERYSFAnB IS v rddis oyl met hyl
di et hoxygllllaﬂ@ t&?pémtd't&@;ﬁ]ﬂﬁi_fyypé@@m:t ri mtm@mhaneyFe mebhgaritoxypr opyl
met hyl di et hoxysil ane ynethacryloxyprog triethoxysilane
Nd}(anlﬁa@FWW)a? &%QRmﬁ%ﬁyFYﬂﬁrﬁ@uE hﬁﬁh&@&ﬁ?anénqwgﬁ?a%HﬁﬁﬂhyI)
y-am nopagpy) tr't@rétnhoxy%ﬂ@ne,81&aﬁléae¥§get h¥bhip >1a_JH OPLORlL s
triethoxysilane, y-am nopropyl trimnmetho | ane, nopropy
tr|ethoxpsmﬁﬁnﬁbI@henyhiy-mmkm@rmpyWQSsxhihoxpaﬂumEhey ¢ hiparcopr opy
trinmetho il t Qpr opy r 3-i socyanat epr opyl
trlethOX§§%|§%%§i§¥%g§ %%%‘€$05§|£ %I%E 9§§51$ﬁgﬁ 8|s(3-triethoxysily1
propyl) tetrasul fane, and the like. [0071]An anount of the coupling agent

contalneg inthe third reiln conpos; tion.is not limted to a specific
val ue, bdP%’Plpref er THRPPLES heLr 5 L3RG S P D1 SR P Far B9 BV wei ght
and mrelarcqflﬁf@bbynyn tﬂﬁél@]ﬂ@@o@ﬁl&@ﬁlt Glﬁruo th0 i h&xh¥ ivairght W th
respect to 100 parts b %ht of the thernDp astic
vinyl tr1ethoxys1 ane, 4 -epoxycyclohexyl) ethyl
trimethoxysilane, y-glycidoxypropyl trithoxysilane, y-
glycidoxypropyl methyl diethoxysilane, o
methacryloxypropyl trimethoxysilane, Y-
methacryloxypropyl methyl diethoxysilane, Y-

methacryloxypropyl triethoxysilane, N-{3- (aminoethyl)
yv-aminopropyl methyl dimethoxysilane, N-R- (aminoethyl)

y-aminopropyl trimethoxysilane, N-£- (aminoethyl) Y-
aminopropyl triethoxysilane, y-aminopropyl
trimethoxysilane, y-aminopropyl triethoxysilane, N-

phenyl-y-aminopropyl trimethoxysilane, y-chloropropyl
trimethoxysilane, y-mercaptopropyl trimethoxysilane,
3-isocyanatepropyl triethoxysilane, 3-acryloxypropyl
trimethoxysilane, bis(3-triethoxysilyl propyl)

tetrasulfane, and the like.

[0071] An amount of the coupling agent contained
in the third resin composition is not 1limited to a
specific wvalue, but 1is preferably in the range of
about 0.01 to 10 parts by weight, and more preferably
in the range of about 0.5 to 10 parts by weight with
respect to 100 parts by weight of the thermoplastic
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limt value, there is a case that the adhesive effect of the bonding | ayer
3is insufficient. On the other hand, the anount exceedi ng the above upper
limt val ue causes generation of outgases or voids within the bonding | ayer
3. [0072] When the bonding layer 3 is forned, the bonding |ayer 3 can be
third resin conmposition ethyl ketone, acetone, to bring into carrier film
using a conma coater, a die coater, a gravure coater or the |like, and
then drying it. [0073] An average thickness of the bonding |ayer 3

resin. If the amount 1s 1less than the above 1lower

limit wvalue, there is a case that the adhesive effect
of the bonding layer 3 1is insufficient. On the other
hand, the amount exceeding the above upper limit value
causes generation of outgases or voids within the

bonding layer 3.

[0072] When the bonding layer 3 1is formed, the
bonding layér 3 can be obtained by dissolving such a
third resin composition into a solvent such as methyl
ethyl ketone, acetone, toluéne or dimethyl formamide
to bring into a vanish state, applying the same onto a
carrier film wusing a comma coater, a die coater, a

gravure coater or the like, and then drying it.

[0073] An average thickness of the bénding layer 3
is not limited to a specific value, but is preferably
in the range of about 3 to 100 um, and more preferably
in the range of about 5 to 70 um. If the thickness
falls within the above range, it 1s possible to
control thickness accuracy of the bonding layer 3 in a

very easy manner.

[0074] Further, the third resin composition may
contain a filler, if needed. By containing the filler
in the third resin composition, it 1is possible to
improve a mechanical property and a bonding property

of the bonding layer 3.
[0075] Examples of the filler include particles

made of silver, titanium oxide, silica, mica or the

like.
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is not l[imted to a specific value, but is preferably in the range of about
3 to 100 Am and nore preferably in the range of about 5 to 70 Am If the
thickness falls within the above range, it is possible to control thickness
accuracy of the bonding layer 3 in a very easy nmanner. [0074] Further, the
third resin conposition may contain a filler, if needed. By containing the
filler inthe third resin conposition, it is possible to inprove a
mechani cal property and a bondi ng property of the bonding | ayer 3.

[ 0075] Exanpl es of the filler include particles made of silver, titanium

oxi de, sili m ca or e like. 0076] Furt her,, . aver age rticle size
of the fi[|°|°§?6]is preggfggﬁf'i nSPhe Y &RGE of P&Eo‘{ftca{r;‘?_libz 5 OFthe Tt e
average pgantiet ejsi %Qcéﬁewﬁi%zt hah the ahovgel @#erabbitt val ueo thwe effect

of adding the filler to the third resin conposition is |owered. On the
ot her hawd- if IifhetBeeragerpaet i BRELIICAE eRé&Edsifhel aPBve-RpPerthe mit

aver 3 PeRuiT od AT tne T i ST BRbr of o[ 0BT An agmuntot the 1111 or

cont ai nediilnlgatheto the third resin composition is lowered. On
the other hand, if the average particle size exceeds
the above upper 1limit value, there is a possibility
that the bonding property of the bonding layer 3

required as the film is lowered.

[0077] An amount of the filler contained in the
third resin composition is not 1limited to a specific
value, but is pfeferably in the range of about 0.1 to
100 parts by weight, and more preferably in the range
of about 5 to 90 parts by weight with respect to 100
parts by weight of the thermoplastic resin. This
makes it possible to further improve the bonding
property of the bonding layer 3 while enhancing the

mechanical property thereof.
[0078] (Support f£ilm)

The support £film 4 1s a Dbase material for
supporting the first adhesive layer 1, the second
adhesive layer 2 and the bonding layer 3 as described

above.

[0079] Examples of a constituent material of the
support film 4 include polyethylene, polypropylene,
polybutene, polybutadiene, polymethyl pentene,

polyvinyl chloride, vinyl chloride copolymer,
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third resin conpositionis not limted to a specific value, but is
preferably in the range of about 0.1 to 100 parts by weight, and nore
preferably in the range of about 5 to 90 parts by weight with respect to
100 parts by weight of the thernoplastic resin. This makes it possible to
further inprove the bonding property of the bonding | ayer 3 while enhancing
t he mechani cal property thereof. [0078](Support film The support film4
is a base material for supporting the first adhesive layer 1, the second
adhesivepb@yatHyIEMethe bondi ngrkghemhal @ise descri bed pbdyeutfyl@e 7 9

] Exanpl es tjtuent terlah of the suggort filmd4 include

pol yet hyl gﬁgp%‘btgﬁ,% ?bByl emC LHTGHORES e, pOF JBLERS eHepbl yAEEMA Tont ene,
copolymer, ionomer, ethylene- (meth)acrlylic acid
copolymer, ethylene- (meth)acrlylate copolymer,
polystyrene, vinyl polyisoprene, polycarbonate and the
like, and a mixture containing two or more of them and

the like.

[0080] An average thickness of the support film 4
is not limited to a specific value, but is preferably
in the range of about 5 to 200 um, and more preferably
in the range of about 30 to 150 um. In this case,
since the support film 4 has appropriate rigidity, it
can reliably support the first adhesive layer 1, the
second adhesive layer 2 and the bonding layer 3. This
makes 1t possible to easily handle the £film for
semiconductor 10. Further, this also makes it
possible for the film for semiconductor 10 to be bent
appropriately, to thereby improve the adhesive
property of the bonding layer 3 to the semiconductor

wafer 7.
[0081] (Properties of Film for Semiconductor)

Although the first adhesive layer 1, the second
adhesive layer 2 and the bonding layer 3 have
different adhesive strengths, respectively, they

preférably have the following properties.
[0082] First, it 1s preferred that the adhesive

strength of the first adhesive layer 1 with respect to

the bonding 1layer 3 1s smaller than the adhesive
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pol yvi nyl chl ori de, vi nyl chl ori decopol yner,

pol yet hyl enet er epht hal at e, pol ybutyl ene terephthal ate, pol yurethane,

et hyl ene-vi nyl acetate copol yner, i ononer, et hyl ene-(neth)acrlylicacid

copol ynmer, ethylene-(neth)acrlylate copolymer, polystyrene, vinyl

pol yi soprene, polycarbonate and the |like, and a m xture containing two or
nore of themand the |ike. [0080] An average thickness of the support film4
is not limted to a specific value, but is preferably in the range of about
5 to 200sAmengyith noife fhef eraldnd | adhles inengéagferabdutwildth t eekp@Am | n

this case, si,nce the su rt filmd4_has appropriate rigidity, it can
rel i abl ySupgtt t SPF%’OﬁtIPE?liH‘he‘Jm veIPafé}Pg, cgﬁ(? 'se¥Bf zfdhé%?‘ge §3yer 2

and the b@ngiir&é@yalp Hudhhg BBkesitd pesy bhesteigrd Iyehandl erde film
for sem conductor 10. Further, this also nakes it possible for the filmfor
seni cond8&CORI03EG s \Hentl 35t opr i afel §Ott PeReeebyP T hprigvem t Kdieadhesi ve

propertysghddia bepghng | ayar Snkopbherisem YCHOr; Ef el
[0081](P?o é}ties o?hFiVn1for Sen con Jbtor?gyg > :$¥?%0u8h %ﬁgﬂﬁfrst
adhesi vepkayed 1of f hd rsarohdeadhiess vealapgeri v ahdyehle bondFngtharer 3 have

di £ er ent,adhesi ye, strengths, respect Lushva eV REgLerabl yehaye the
foll ow ng properires.
laminated body 8 when being diced.

[0083] Namely, since the two adhesive layers
including the first adhesive layer 1 and the second
adhesive layer 2 are used in this embodiment, by
making the adhesive strengths thereof different from
each other, it 1is possible to combine the reliable
fixation of the laminated body 8 and the easy pickup
of the chip 83. In other words, it is possible to
balance between the dicing property and the pickup

property of the film for semiconductor 10.

[0084] In this regard, it is to be noted that the
adheéive strength of the first adhesive layer 1 with
respect to the bonding layer 3 and the adhesive
strength of the second adhesive layer 2 with respect
to the wafer ring 9 can be adjusted by changing the
kind (formulation) of the acryl-based resin, the kind
of the monomer, the amounts thereof, hardness and the

like.

[0085] Further, the adhesive strength of the first
adhesive layer 1 with respect to the bonding layer 3
before being diced is not limited to a specific value,

but is preferably in the range of about 10 to 80
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[0082]First, it is preferred that the adhesive strength of the first
adhesive layer 1 with respect to the bonding layer 3 is smaller than the
adhesive strength of the second adhesive layer 2 with respect to the
support film4. In this case, when a chip 83 is picked up during a third
step descri bed bel ow, the second adhesive layer 2 is not peeled off from
the support film4, but the bonding layer 3 is selectively peeled off from
the first adhesive layer 1. Further, the wafer ring 9 can reliably support
(fix) a kapesaned (Rodyo8 whennpai ng dhaedmol@083)kMNEralanIsy ncien t v WO

adhesive layers including the first adhesive |ayer 1_an e second
adhesi ve*RRJEr 2L ap@OYLe P P nteni &0 eﬁ{ﬁ&isﬁ@ht (1gy trfhk?ﬁg?\{}ﬁ'g affiedVe

strengt hgykheeof vdhijer gpt {4 om@Bacdy v hamdffi8ePosis bbBet@e@anbi ne the
reliable fixation of the | am nated body 8 and the easy pickup of the chip

83. In offiethsoraidhesivies sfossndte £oldal antehbet iden abhevei EPAGSroperty
and the piekip BEARIMe Ofof N8-dy LAY Ofe ASOESORNGE 06510 od OPB] IJE LT S

regard, i'st noted t e adhesive strength of t i rst adhesive
| ayer 1 wheh sespeohnduwtide bderdieng | ayerf Boandhde fadisasi adhstriermgt h of

the second adhesjve layer 2 with respect .to.the water ring 9 .can b
adjustedTByeEhaﬁbinggf%b kFha (E&ﬁ %E?gn)l%¥§¥hegacfff-b3§5 r&%ﬁfn, t he
kind of thepapiquey, bhe agDdals theregbschagiessbandw,he dhke. to
[ 0085] Furt her, the adhesive strength of the first _

maintain the excellent pickup property of the film for

semiconductor 10.

[0086] In this regard, it is to be noted that the
adhesive strength (¢N/25mm) indicates a load (unit:
cN) measured by forming a sample (laminated £ilm) in
which the bonding layer 3 has attached to a surface of
‘the first adhesive layer 1 into a strip shape having a
width of 25 mm, and then removing a portion
corresponding to the bonding layer 3 from the sample
at a peel off angle of 180° and a pull speed of 1,000
mm/min and at 23°C (room temperature). Namely,
herein, the adhesgsive strength of the first adhesive
layer 1 with respect to the bonding layer 3 is defined
as “180° peel strength”.

fo087] Examples of a formulation of the first
adhesive layer -1 having the property described above
include a mixture containing 1 to 50 parts by weight
of the acrylate monomer and 0.1 to 10 parts by weight
of the isocyanate compound with respect to 100 parts

by weight of the acryl-based resin.

[0688] On the other hand, the adhesive strength of
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adhesive layer 1 with respect to the bonding | ayer 3 before being diced is
not limted to a specific value, but is preferably in the range of about 10
to 80 cN25mm (4 to 32 NNnm), and nore preferably in the range of about 30
to 60 cN25mm (12 to 24 NNm) as an average val ue at an adhesive interface

t herebetween. |If the adhesive strength falls within the above range, it is
possible to prevent defects such as renoval of the sem conductor elenent 71
fromthe first adhesive layer 1 when the | am nated body 8 is extended
(expandetheorsaticrd asihdssicré bédyleal oy, watdh trespéentaite tthee exwadldrent

pi ckup property of the filmfor sem conductaor .10. [Q0 In this regard, it
isto berﬁgltgedgt hat tHet ad“rfe“éjf'f/%éstrf%ngat h €Y 25mm Vfand'}‘%'at ebsuéa Ilosgd (unit:
cN) neaspteddnad oy Ning tthesarphege( lafn apbed fido) ton ¢ eh tiNe 2somdi ng

| ayer 3 has attached to a surface of the firs% adhesiv%gla er 1into a
strip shaf@ neRi 8% W@t h FRDEMRES dvee t REACIE OV NG FE86n ©

cor r espogdiR@ t @olherBondi g ol ayRY 28nhd ogufefoe 88k goaty Ampeeds ofdn angl e of
1800 and a pull speed of 1,000 mimn and at 23C (roomtengerature).
Nanel y, heegage t elaghedtveaRt el ve titerfareadhsreecr#ra™ 1 wit h

respect b i lay. I sy det +180 I n y

[0087] Exaipls of Ee P ey e S P e T 2 Adedi e T20er TRt ng ¢ he
propertyidescs i bedsbdlinve itoclpdevant xdaf ectentaaigh ngsl tem&apards by

wei ght of _the acryl ate nmonomer, and 0.1 to_10 parts hy i ght.. of .the

i socyanaFE‘eco%rBﬁﬁﬁ?n\ﬁiutcl'F‘?]és6&&”16[%‘: 1%6 phFPY 1 %:%drﬁm&of SPRE SIS | - based
resin. [0888:Onitheyiptbrr wendd the adhasivedstiengt brefverittoseanhd
adhesive layer 2 with respect to the wafer_ring 9 is not Jimted to a

speci fi cPeglue L hupLi §hsr fikFabl bR St rany8Lofl R 86 £6°2HbHo

CN 25mm (40 L0 8001 Ny, - and, ok Pr e eballakd Nchie Jianges of, ahaitn 400 to
1,200 cN'25mm (160 to 480 NNm as an average val ue at an adhesive interface

t her ebet wben. laninasegddhesiye &t iengitt¢afrd wierpandre)above didmse, it is
possi bl ea]'ESo (Prgggngegefbeﬁcfgwsu%t;ldalst(ge%\%laﬁ}ét ?,glggj%rgtcoglgygs ory,gl ement 71

fromthe first adhesrve Tayef whi ch™wo I'ted from prevention of
peel off lamitzrddrsdvdgdiBesiywechayeafdxf ramdg he. second adhesive | ayer 2 at
the interface therebetween, when the | am nated body 8 is extended

(expanded) or diced as described below, and to reliably support (fix) the
| am nat eqolpady) 8 by the twafLrregaegdd. it is to be noted that the

adhesive strength (cN/25mm) indicates a load (unit:
¢cN) measured by attaching a strip adhesive tape having
a width of 25 mm to an upper surface of the wafer ring
9 at 23°C (room temperature), and then peeling off the
adhesive tape from the wafer ring 9 at a peel off
angle of 180° and a pull speed of 1,000 mm/min and at
23°C (room temperature). Namely, herein, the adhesive

strength of the second adhesive layer 2 with respect

to the wafer ring 9 1is defined as “180° peel
strength”.
[0090] Examples of a formulation of the second

adhesive layer 2 having the property described above
include a mixture containing 1 to 50 parts by weight

of the urethane acrylate and 0.5 to 10 parts by weight
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[0089]In this regard, it is to be noted that the adhesive strength
(cN25m) indicates a load (unit: cN) neasured by attaching a strip
adhesive tape having a width of 25 M to an upper surface of the wafer ring
9 at 23C (roomtenperature), and then peeling off the adhesive tape from
the wafer ring 9 at a peel off angle of 180 and a pull speed of 1,000
mmmn and at 23C (roomtenperature). Nanely, herein, the adhesive strength
of the second adhesive layer 2 with respect to the wafer ring 9 is defined
as "180 peéeltistr angidyand 0809 dmxamphés wiftla fresmédct | op af 00 heasecond

adhesi ve, | ayer, having.the pr rt escribed above include a m xture
cont ai ni RY Y ¥ %@?E%f‘ﬁ@’?ﬁﬁfa%fﬂ t f&€=h"et hane acrylate and 0.5 to 10

parts by weight of the isocyanate conpound with respect to 100 parts by
wei ght of the acryl-based resin. [0091]In this regard, in the case where
t he adhe$PP81dt r engt Arof thRE finredaB@hesitte [t&fer AP HFt hWREEFectth® t he

adhes! Ve TAVEr 3 i th Toapaer o T TTTel SdRCeve | 3s0rts 1o e T ned a8
"A21', AZEADect nod Itihe tledntdng sheyetfi 8 viad udefhmed sapr éfefakindin t he
{2008 0 AI0ULafeb 3004 BUMSIRT <P Rhel bkl LUnCg003. of et 10 T
adhesi vevliayerr@spadtt he> bohdi g dsty eadBetsd vesprayall v ekdi Hietf itrteed
excel lent diGi9 PLOPSI Yo aRd e SUPEL' ¥ PLCKPR AR e, but
is preferably in the range of about 5 to 200, and more
preferably in the range of about 10 to 50. This makes
it possible for the first adhesive layer 1, the second
adhesive layer 2 and the bonding layer 3 to especially
exhibit the excellent dicing property and the superior

pickup property.

[0092] Further, it is preferred that the adhesive
strength of the first adhesiVe layer 1 with respect to
the bonding layer 3 1is smaller than the adhesive
strength of the bonding layer 3 with respect to the
semiconductor wafer 7. This makes it possible to
prevent the semiconductor wafer 7 from being
involuntarily peeled off from the bonding layer 3 at
the interface therebetween when the chip 83 is picked
up . Namely, this makes it possible to selectively
peel off the bonding layer 3 from the first adhesive

layer 1 at the interface therebetween.

[0093] In this regard, it is to be noted that the
adhesive strength of the bonding layer 3 with respect
to the semiconductor wafer 7 1is not 1limited to a

specific value, but is preferably in the range of
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[0092] Further, it is preferred that the adhesive strength of the first
adhesive layer 1 with respect to the bonding layer 3 is smaller than the
adhesive strength of the bonding layer 3 with respect to the sem conduct or
wafer 7. This nmakes it possible to prevent the sem conductor wafer 7 from
being involuntarily peeled off fromthe bonding layer 3 at the interface

t her ebet ween when the chip 83 is picked up. Nanely, this makes it possible
to selectively peel off the bonding layer 3 fromthe first adhesive |ayer 1
at the iabenftace ot hepebz0 0eerN/26083] (A0t his rayar d/nlt, | «nd  bemot ed t hat

t he adhesive str th_of .the bonding lLayer 3 with r e t he
senicondBEF%FR&ﬁgg %nigqﬁnr??%$tgg é?éf%p%@?#?c aléﬁ/%gpmhéﬁ%eferably
in the rasge10b Mheut 50140 t3R0 aMh2HIGL 26 thr@en2ftth NER)L1 ane kit
preferablg in the range of about 80 to 250 ¢cN 25mm (32 to 100 NNm). In the
adhesi vet8€r efRPVEal FEORAYhi nlEhe 18boRPTENGES i £9 s POSEFBRENTY

suffi ci eptly, prievenhol Wiy andh s 609valr afnd heeasricRRAUSL P cEbaBS 71,

so-called "chip jump®™, fromoccurring. [0094] Further, it is preferred that
t he adhe3ilve ssttenitadof citi® fivmp” adhesivedaye¥indwith respect to the
bonding layer 3 is smaller than the adhesive strength of the first adhesive
|l ayer 1 with respect to the second adhesive layer 2. This makes it possible
to prevernbodhd firstradhaeirve 1aydrs lpfebdarbeidhgthavoltl aaidhy sjesd ed of f

fromthe second adhesiye |ayer 2 the inferface therebetween mﬂfn t he
chip 83 FETSHAR O, TRETH 12§ hPAPRIITE | 1<Koee ol o SeFBELivaly poel
of f the thest Raheshye 1ayer 13fraem t gasecond gghesi ¥eel agahed iate t he
interface therebetween. . , .

strength of the first adhesive layer 1 with respect to

the second adhesive layer 2. This makes it possible

to prevent the first adhesive layer 1 from being

involuntarily peeled off from the second adhesive

layer 2 at the interface therebetween when the chip 83

is picked up. Namely, this makes it possible to

selectively peel off the first adhesive layer 1 from

the second adhesive layer 2 at the interface

therebetween.

[0095] In this'regard,.it is to be noted that the
adhesive strength of the first adhesive layer 1 with
respect to the second adhesive layer 2 is not limited
to a specific value, but is preferably in the range of
about 100 to 1,000 cN/25mm (40 to 400 N/m), and more
preferably in the range of about 300 to 600 cN/25mm
(120 to- 240 N/m). If the adhesive strength falls
within the above range, it 1is possible to make the
dicing property and the pickup property of the £film

for semiconductor 10 especially excellent.

[0096] (Method for Producing Film for

34



[0095]In this regard, it is to be noted that the adhesive strength of the
first adhesive layer 1 with respect to the second adhesive |ayer 2 is not
limted to a specific value, but is preferably in the range of about 100 to
1,000 cN 25nm (40 to 400 N m, and nore preferably in the range of about
300 to 600 cN 25mm (120 to 240 Nm. If the adhesive strength falls within
the above range, it is possible to nake the dicing property and the pickup
property of the filmfor sem conductor 10 especially excellent.

[ 0096] ( MBehddfcordRrodae) ngFi | nfor  Sem conduct or) The filmfor

sem conductor 10 as described above can be produced using, for exanple, the
follow ng nmethod. [0097]First, a base nenber 4a shown in FIG 3(a) is
prepared, and then ftihen f £68t sRAhiesév@ubayer 1o i 8sf aemd- ke @nabsuid ace of
the base nenber 4a. In this way, a |am nated body 61 |nclud|ng t he base
nmenber 4§a§ndb@heHTQQHC%@hé%$%€9PayéPrl|@¥%ﬂﬁ%ﬁnedt Thef POLRHETG of the
first adheshyy | ayer. 1 can be carried out using a method in which a resin
varni sh containing the above nentioned first resin conposition is applied
onto the base nenber 4a by various kinds of application nethods to obtain a

coating flol,jand thep, Lpe coaphng hiddlds dul ahodnMBLNOAEN WG a il m

formed of thefirst resrn’conposrtion s M nat ed ont o base “renber 4a,
or the |ike.pFeapthed, therdcodtemg tfid midmgtheadheedviey beieg i1rad at ed

with a radial ray such as an ultr V|olet 0098 Exanples of .t he
appl i cat FOFTREY s OFYc | Tiet 3RniS EB%tPﬁ§%ﬁ$ﬁBBe a %ol | tBali™g net hod,

a spray ¢agting Mmhhedt PheEQYeAV UL £ctoatinky fRE NBE.sea Manhbepaldang

met hod, a curtain coating nethod and_the |ike.
and the first adhesive layer 1 1is obtalned. The
formation of the first adhesive 1ayer 1 can be carried
out using a method in which a resin varnish containing
the above mentioned first resin composition is applied
onto the base member 4a by various kinds of
application methods to obtain a coating film, and then
the coating film is dried, a method in which a £film
formed of the first resin composition 1is laminated
onto the base member 4a, or the 1like. Further, the

coating film may be cured by being irradiated with a

radial ray such as an ultraviolet ray.

[0098] Examples of the application methods include
a knife coating method, a roll coating method, a spray
coating method, a photogravure coating method, a bar

coating method, a curtain coating method and the like.

[0099] Further, as shown in FIG. 3(a), the bonding
layer 3 1is formed on one surface of a prepared base
member 4b in the same manner as the laminated body 61.
In this way, a laminated body 62 including the base

member 4b and the bonding layer 3 is obtained.
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[ 0099] Further, as shown in FIG 3(a), the bonding layer 3 is forned on one
surface of a prepared base nenber 4b in the sanme manner as the |am nated
body 61. . In this way, a | am nated body 62 including the base nenber 4b
and the bonding layer 3 is obtained. [0100] Furthernore, as shown in FIG
3(a), the second adhesive layer 2 is formed on one surface of the prepared
support film4 in the sanme manner as each of the | am nated body 61 and the
| am nat ed body 62. In this way, a | am nated body 63 including the support
film4 and the second adhesive layer 2 is obtained. [0101] Next, as shown in

FIG 3(b t | am nat ed. body 61 is | am.nhated t | am_nat body 62
t hat tge%Pﬂpgﬁ adhe '%Etpﬁ§@%rf'n;ﬁﬁ§ éﬂﬁ?%ﬁt gﬁtﬁF#ﬁ: b3255§gel gry3, tzo

thereby gbt-aifd aaharisnated1Body 64. i $ohddNabhonbgan he-Eadéi &F out
using, for exanple, a roll lam nation nethod or the |ike. [0102] Next, as
shown i ntREGPTRRYTedheupRss thehbeR 4a is fepFadef MARIMEe PaniSidted body
64. Thenggas. gbowndihit & Holhly @171 Bfashaped 11601 Qo 04t L oigy ag £f fective -
area of ?ﬁeqbondingjlayer 3 andythe f?rst adhesi ve | ayer 1(?§Yrennved_from
the | am Aat eédibodyaB4 @i tleouina hedbaeosiynefbernddusid ras tloe | eappatte base

menber 43" Here, the effective region.i ef.ined as_a i.qn. havi ng an
outer di %%'Ener‘l whi chtl:%g aercé’élrd t%cgl?]e%ﬁvouﬂéaryeﬁ gzme %roéf%%tl%ee%ém conduct or
wafer 7 and is smaller than an inner dianmeter of the wafer ring 9.

L0103T My 633 SMO"iedle T G SRbun! " RS

the laminated
body 61 1is 1laminated onto the laminated body 62 so
that the first adhesive layer 1 makes contact with the
bonding layer 3, to thereby obtain a laminated body
64 . This lamination can be carried out using, for

example, a roll lamination method or the 1like.

[0102] Next, as shown in FIG. 3(c), the base
member 4a 1is remoﬁed from the laminated body 64.
Then, as shown 1in FIG. 3(d), a ring-shaped region
outside an effective area of the bonding layer 3 and
the first adhesive 1layer 1 1is removed from the
laminated body 64 without the base member 4a so as to
leave the base member 4b. Here, the effective region
is defined as a region having an outer diameter which
is larger than an outer diameter of the semiconductor
wafer 7 and 1s smaller than an inner diameter of the

wafer ring 9.

[0103] Next, as shown in FIG. 3(e), the laminated
body 64, from which the base member 4a and the ring-
shaped region outside the effective area have been
removed, 1is laminated onto the laminated body 63 so

that an exposed surface of the first adhesive layer 1
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body 64, from which the base nmenber 4a and the ring-shaped regi on outside
the effective area have been renoved, is |amnated onto the | am nated body
63 so that an exposed surface of the first adhesive layer 1 nmakes contact
wi th the second adhesive |layer 2. Thereafter, by peeling off the base
menber 4b fromthe bonding layer 3, the filmfor sem conductor 10 shown in
FIG 3(f) can be obtained. [0104][ Met hod for Manufacturing Sem conduct or
Devi ce] Next, description will be nmade on a nethod for manufacturing
a sem comduetsor cdentaetlOWitsi ngthbe fddanidr adiecanduct day2@ descri bed
above (that is,_a first enbadi nent _of the sem conductor deyice -
nnnufactagﬁﬁfﬁﬁﬁ$5d gXC&%ﬁ QOOFﬁeqyﬁﬁﬁﬁfeiH9£$ﬁﬁﬂﬁb 5285 tAe

sem condygehelirdeViggeranf actHy | pg1rEtfod FROWELINATEEEr 11 @ndhducl udes:
a first step of lamnating the sem conductor wafer 7 onto the filmfor

seni condé®t &ECL0 ¥ bf bbEarn beheteaiRg€ed body 8; a second step of forning
cutting lines 81 into the | am nated body 8 (dicing the sem conductor wafer
7) froma side of the sem conductor wafer 7 in a state that the wafer ring
9 is attd6Rddlt o a péMéephedal porti oMadlfefcttheinigl m3emisendoortduct or 10
so t hat g%i%gqiconductor wafer 7 and the bonding | ayer 3 are separated
intoap uralf%y of chips 83 each including the sem conductor elenent 71
and the diced bonding layer 31; a third step of picking up at |east one

chip 83; and a _fourth steg,of,nnuntlna the picked up chip 83 onto an
i nsul ati ng sub¥E¥are $SSE51PHEBbyWdbtiai NS a T cOFURt Gt TR c & C00.

gb[ei lnbein@.Wuf%ﬂ:O&h@:fnéheaabé)é!ﬁi&b@ﬂ@ﬁld/ﬂdf hesseauent bal | ysdeseridigd in
etail.
film for semiconductor 10 described above (that is, a

first embodiment of the semiconductor device
manufacturing method according to the present
invention) .

[0105] A semiconductor device manufacturing method

shown 1in FIGs. 1 and 2 includes: a first step of
laminating the semiconductor wafer 7 onto the film for
semiconductor 10 to obtain the 1laminated body 8; a
second step of forming cutting lines 81 into the
laminated body 8 (dicing the semiconductor wafer 7)
from a side of the semiconductor wafer 7 in a state
that the wafer ring 9 1is attached to a peripheral
portion 21 of the film for semiconductor 10 so that
the semiconductor wafer 7 and the bonding layer 3 are
separated into a plurality of chips 83 each including
the semiconductor element 71 and the diced bonding
layer 31; a third step of picking up at least one chip
83; and a fourth step of mounting the picked up chip
83 onto an insulating substrate 5, to thereby obtain a

semiconductor device 100.
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[ 010 6 ][ 1] [21-1]First, the sem conductor wafer 7 and the filmfor

sem conduct or 10 are prepared. The sem conductor wafer 7 has a plurality of
circuits which have, in advance, forned on a surface thereof. Exanples of
such a sem conductor wafer 7 include a conpound sem conductor wafer such as
a gallium arseni de sem conductor wafer or a galliumnitride sem conductor
wafer in addition to a silicon wafer. [0107] Anaver aget hi cknessof sucha

sem conductor wafer 7 is not limted to a specific value, but is preferably
in the range oficabdufbed dd, t ccdchm ofndther eapoeker ablkeys nwillel r drge of

about 0.03 to 0.5 According.tp the sem conductor device manufacturing
met hod of SEHEPreseny Fﬁ@&ﬁﬁ9§% 1% FE€*Bdssible to dice the seni conduct or

waf er 7 having such a thickness easily and reliably w thout generating the
defects such as the breakage and the crack therein. [0108][1-2] Next, as
shown i n[RL@6I1(a), the sem conductor wafer 7 is lanm nated onto the film
for sem conductor 10 descri bed above so that the sem conductor wafer 7
makes cl ose contact with the bonding Iayer 3 of the filmfor sem conductor
10 (that is, thisldtepFissthe fhe sisegtignduatoli wvakgard, andi $he be

not ed th%&lkp t@%r semiconductor 10 are prepared. The
semiconductor wafer 7 has a plurality of circuits
which have, in advance, formed on a surface thereof.
Examples of such a semiconductor wafer 7 include a
compound semiconductor wafer such as a gallium
arsenide semiconductor wafer or a gallium nitride

semiconductor wafer in addition to a silicon wafer.

[0107] An average thickness of such a
semiconductor wafer 7 is not limited to a specific
value, but is preferably in the range of about 0.01 to
1 mm, and more preferably in the range of about 0.03
to 0.5 mm. According to the semiconductor device
manufacturing method of the present invention, it is
possible to dice the semiconductor wafer 7 having such
a thickness easily and reliably without generating the

defects such as the breakage and the crack therein.

[0108] [1-2] Next, as shown in FIG. 1(a), the
semiconductor wafer 7 1s laminated onto the film for
semiconductor 10 described above so that the
semiconductor wafer 7 makes close contact with the
bonding layer 3 of the film for semiconductor 10 (that

is, this step is the first step).

In this regard, it is to be noted that in the
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filmfor sem conductor 10 shown in FIG 1, the shape of the bonding | ayer 3
at a plane view thereof has been, in advance, set to a shape having a size
(outer dianmeter) which is larger than an outer dianmeter of the

sem conductor wafer 7 and is smaller than the inner dianeter of the wafer
ring 9. Therefore, the whole | ower surface of the sem conductor wafer 7
makes cl ose contact wth the whol e upper surface of the bonding layer 3. In
this way, it becones possible for the sem conductor wafer 7 to be supported
by the fiEidnf ofosemiccuimhrdoctd®. J101690As ainedil@.- ofl /t Hehabsv@pe

| am nation, as shown.in FI.G 1(b), Lt i si bl e to ohtal | gm hat ed
body 8 iﬁ@v\hﬁ% t oen%leﬂ?co%%%%{rorgvﬁ er§7%gf1%ﬁ$h§”fel ml%fk’}}P%(gfm ?{c?n%uctor 10
are | am paked togetboandd), 140t] [tx2 4 ERabldNexdvihbe avadreri(omt®a s
prepared.. Thereafter, the wafer ring 9 is lam nated ontgo the | am n%ted body

8 so t hafligdmediisr) St‘j’;hfjé"cl_é of t heTA&fer thRRg I makESE| HE DN ACtOMi th an
upper sughacegahithspestpherabrpert yonagdl of st hepseaend aghesi wad ayer 2.
In this way, a peripheral portion of the |am nated body 8 is supported
(secur ed)inpent hdinmeder i pd Stheomaiahe wit®r i ng Thsire frwer alihe f or med
of vario in erka S%%ﬂw Lalgs | sapd, &l um num
Ther ef or g’?lolg"lengjzo‘?%lén% éfra@ra% n%EQEElgs I g’ﬁé‘?%?g?{’y %ﬁfiéisa gossi bl e
reliabl ycflosgr evemttact with the whole wupper surface of the
bonding layer 3. In this way, it becomes possible for

the semiconductor wafer 7 to be supported by the film

for semiconductor 10.

[0109] As a rzresult of the above lamination, as
shown 1in FIG. 1(b), it 1is ©possible to obtain a
laminated body 8 in which the semiconductor wafer 7
and the film for semiconductor 10 are laminated

together.
[0110] [2]

[2-1] Next, the wafer ring 9 1is prepared.
Thereafter, the wafer ring 9 is laminated onto the
laminated body 8 so that a lower surface of the wafer
ring 9 makes close contact with an upper surface of
the peripheral portion 21 of the second adhesive layer
2. In this way, a peripheral portion of the laminated

body 8 is supported (secured) by the wafer ring 9.

[0111] The wafer ring 9 1is generally formed of
various kinds of metal materials such as stainless
steel and aluminum. Therefore, since the wafer ring 9

has high rigidity, it is possible reliably to prevent
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deformati on of the |am nated body 8. [0112] Si ncet hefil nforsem conductor 10

i ncludes the two adhesive layers (that is, the first adhesive |layer 1 and

t he second adhesive layer 2) having the different adhesive strengths, it is
possi ble for the filmfor sem conductor 10 to bal ance between the dicing
property and the pickup property by utilizing the different adhesive
strengths. [0113][2-2] Next, prepared is a dicer table not shown in the
drawi ngs. The |am nated body 8 is placed onto the dicer table so that the
support @8eferhatkas contaet lwiniinidbeddbeoery taabl e. [0114] Thereafter, as
shown in FIG 1(c), the plurality of cutting lines 81 are fornmed into the

| am nat ed body 8 (diced) using a dicing blade 82. The dicing blade 82 is

formed freaaidi sci forardi amend bl &deror téer | i kfemTbenautktdoly | ires 81 are
formed by pressing the dicing blade 82 against a surface of the |am nated
body 8 | segtledes Bhsi devof ade SEWE cfREDr (WP FSwhither §tdSthg it. By

relati Vegéh@%\@\}@ tfgg% 'Cigg D @de 82 V@,é@ogsspgaheeqvtéﬂeﬂ I hatgd body 8
al ong each space between the circuits forned on the sem conductor wafer 7,
t he seni bendust or thef er dZ fiferdirded adthesitee pl wtaenytbe, semd conduet or

el ements_71 (that I t.his [ h : rg{gg, t he
bondi ng nggﬁ ?ské séhﬁcggﬁﬁﬂé?%hge%ﬁﬁgﬁﬁ€§€§% &QK§Pbg§$%E) ayers
31. Alt hoygltween the dicing property and the pickup property by

utilizing the different adhesive strengths.

[0113] [2-2] Next, prepared is a dicer table not
shown in the drawings. The laminated body 8 is placed
onto the dicer table so that the support film 4 makes

contact with the dicer table.

[0114] Thereafter, as shown 1in FIG. 1(c), the
plurality of cutting 1lines 81 are formed into the
laminated body 8 (diced) using a dicing blade 82. The
dicing blade 82 1is formed from a disciform diamond
blade or the like. The cutting lines 81 are formed by
pressing the dicing blade 82 against a surface of the
laminated body 8 located at a ~ side of the
semiconductor wafer 7 while rotating it. By
relatively moving the dicing blade 82 with respect to
the laminated body 8 along each space between the
circuits formed on the semiconductor wafer 7, the
semiconductor wafer 7 is diced into the plurality of
semiconductor elements 71 (that is, this step is the

second step) .

Further, the bonding layer 3 i1is also diced into

the plurality of diced bonding layers 31. Although
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vi bration and inpact are inparted to the sem conductor wafer 7 when being
di ced, since the |ower surface of the sem conductor wafer 7 is supported by
the filmfor sem conductor 10, the above vibration and inpact can be
absorbed. As a result, it is possible to reliably prevent the occurrence of
the defects such as the breakage and the crack in the sem conductor wafer
7. [0115] A depth of each cutting line 81 is not limted to a specific value
as long as it passes through the sem conductor wafer 7 and the bondi ng

| ayer 3. viNameltyiora aindt ampernt odreadmpauttedgtbi nde8lsdmmsconuctemone down
to either _the fj]rs adhesive | ayer .1, the se%[%nd dhesi ve IP%er Zofgr t he
support YREM™4. ' THPS ThaRes ™5t Cg%%iibl EVTell &I@Oﬁ?ge e 38H Sonduct or
wafer 7 gpd tdwmibemdingtbayaraferrespectdusbyreea thershy foum the

sem conductor elenents 71 and the diced bonding |ayers 31. [0116]In this
regard, FRATMLGCREHPOAr merft, &8SsHRAVEN FHeratier ¥e<cAimRFIoh WA be nade

on a casget RISl St als end @l Bach cUt iNg,LL0e18L Gaes deum1yp to the
support %iel m4S. ]!:S'klg%ce thes t hi (l;kr?ess of the:L sg%port film4 iS suffili/gi ently

| arger thaeveldt dheackroirréeceiref athesi defegyer Buarid tawe $évond
adhesi ve [t i ossl m , ' | o that the
di st al eﬁ%gt%%ﬁgeoféé%néggd%v?naq%% %%eggép&%ﬁq}fﬁﬁggg\ﬁrt hvo%%te%gof\'si dering
accuracy of the dicing blade 82 in an up-down position and variation of the

depths of the cutting |jnes 81, therepy inpraqving_ease of manufacturing the
sem condd@ddrlel emerfs APth  ©of e‘f‘ﬁgot ﬁggt\?ﬂlgds,ljinr? t e cdse Wrdre each

cutting hipgt&h i s d oared -1 hae theidest ab endngherneof iiks pasistdsoned
within the first adhesive |ayer. 1 or the second adhesive |ayer 2, since the
up- down PBIFCMBh e heSUNEFRGIMICERE 81V HeRT t 07 be2BEr i ERPy POREAET ed,

there is;ja.fearyth f act i gl of sLhe g gondyctar gl ements
71 is | o&v%?leeg{.a 3[01?%“?%?9' < LHPT%%%] %klle%;tcc?lft %EI am natle body 8 into which
t he pl urbkist yooilycutoi mphéne w2 Haveebdédred otined Fdrext endbe sioxpanded)

in aradial pattern.using a e paraqﬁr not shown in the drawings. In this
way, as sRéWT in'FIGS1 C,orééplatce le(\emeér?yt%re gen?]f:o%élﬁectgrgpgloé%ents 71
obt ai nedfhynt he. di dmig | sakedened ipoBs9Ore atticonr&d i Abayl ad jesentheof a
wi dt h of each cutting line 82. As a result, it is gossi ble to prevent a

sem condGEMGC B BHERP T 71 Waldhd i ntler fAR T ng Y% anBPREFSeni td%8Ect G el enent
71. Thi sreakRsd ivPPgsi bl €4 oeashd ¥ebgkupt Behndi vhdualsemiconductor

elements 71 and the diced bonding layers 31.

[0116] In this regard, i1in this embodiment, as
shown in FIG. 1l(c¢), description will be made on a case
that the distal end of each cutting line 81 comes down
up to the support film 4. Since the thickness of the
support film 4 is sufficiently larger than that of
each of the first adhesive 1layer 1 and the second
adhesive layer 2, it is possible to form each cutting
line 81 so that the distal end thereof comes down to
the support film 4 without considering accuracy of the
dicing blade 82 in an up-down position and wvariation
of the depths of the cutting 1lines 81, thereby
improving ease of manufacturing the semiconductor

elements 71.
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sem conductor elenents 71. In this regard, it is to be noted that
the expander is configured so that the expanded state of the | am nated body
8 al so can be kept during steps described bel ow. [0118][ 3-2] Next, one of

t he sem conductor elenents 71 obtained by the dicing is pulled up using a
di e bonder not shown in the drawi ngs while being adsorbed by a collet
(chip adsorption section) of the die bonder. As a result, as shown in FIG
2(e), the diced bonding layer 31 is selectively peeled off fromthe first
adhesive layer 1 at the interface therebetween so that the chip 83, in

whi ch the sem conductor elenment 71 apd the diced bonding.layer 31 are

| ami nat ed togeiﬁero,&ﬂ%rpiwcqgs up hggei S3%hi &EtED S gl’t}he}éfllrritrlc]“—’st ep) .
[0119] I n1tihies gegard, rbhadeasen vyt t heredi gedthandéng lyeredt iis
selectively peeled off fromthe first adhesive |layer 1 at the interface

t her ebet REER Gl adsd e Adifesivasdt r eAgerR 1ot t Raviedt et f R%e Bdiween the
support {il angh e dhesi Y/ 2.,an Ot‘ﬁf" I engt h of
the int e%%g?él etme%%g%f%ecl?;geo%dgédﬁégaveg a?/elrlf)ZQan tlﬂ(gé]%??é? '?dﬁf}esive

| ayer 1 &he | digema hbdadse &&hebhge soOr gt lstofichéyi ntenftacd liest ween t he
first adbesive l.ayer 1_and the bonding_.layer 3 to the adhesive property
of the sgggrﬁ? a&ﬁes?vef?%yl;er&ﬁaﬁi grﬁaelrlgFﬁgﬁutrﬁe %%%ésﬁlveen%opoeft f\ﬁoef t he
first adbesmiiverndyetot. elemeints inithe taserwhere the sem conductor el enent
71 is picked up upward, the bonding layer 3 is selectively peeled off from
the first adhesive layer 1 at the interface therebetween having the

smal | est [@dRegi ve styenpgth anong these three interfaces. [0120] Further, in
the case where the chip 83 is

[3-1] Next, the laminated body 8 into which the

plurality of cutting 1lines 82 have been formed is

extended (expanded) in a radial pattern wusing a
expander not shown in the drawings. In this way, as
shown in FIG. 1(d), a pitch between the semiconductor

elements 71 obtained by the dicing is widened in
association with enlargement of a width of each
cutting line 82. As a result, it is possible to
prevent a semiconductor element 71 from interfering in
another semiconductor element 71. This makes it
possible to easily pick up the individual

semiconductor elements 71.

In this regard, it 1is to be noted that the
expander is configured so that the expanded state of
the laminated body 8 also can be kept during steps

described below.
fol18] [3-2] Next, one of the semiconductor

elements 71 obtained by the dicing is pulled up using

a die bonder not shown in the drawings while being
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pi cked up, the chip 83 to be picked up may be sel ectively pushed up froma
| oner side of the filmfor sem conductor 10. In this case, since the chip
83 is pushed up within the | am nated body 8, it becones possible to
further easily performthe pickup of the chip 83. In this regard, in order
to push up the chip 83, used is a needle for pushing up the filmfor

sem conductor 10 fromthe |ower side thereof or the |ike. [0121]]4]

[4-1] Next, the insulating substrate 5 for nounting the sem conduct or

el ement dd@sectagy) bhereadbles prapigr eddsp@b22|dExaapkes cof) tdE itisul at i ng

substrate.5 i.ncl ud bstrat i i | ati t which th
seni condiPorP@FeRENt 7T cdin T Hhunt 88 SHCRPod Het It IF Wt ngde

(circuitagjceiersonal sgandide bike d ogeebettinieal | peeardecd £ AY Fidagn
sem conductor elenment 71 to external elenents. ,
[ 0123] CohBPfet eé&iHH es RS &Il attdYSBubstr at@t5 i MRPudelnherE@6DI e

substrat %g%*ﬂ;eaéw ROl kBSt & LOPPEhH=C| a4, | mygubstinat &, acpol yiyg de
copper-clad filmsubstrate or an alam do copper-clad fil msubstrate; a
ri gid substrigducthons el ghers dseandppere cldddddnbeadddisubsyeate (e. g.,

a gl ass E%b“f€?¥§$¥ 898@?%@§é¥%é9”‘&%t  SUDST (3t &y CgQPO%bH%
copper-c ad A ami nat ed-subst T at e €. ., a-glass nohwoven Tabric-epoxy

copper - ckadp amn natedtrubst rsateq)) or a heat resistant-thernoplastic
substrate.(e.g., a polyetherimde resin substrate, a polyether ketone resin
substrate, a polysul fone-based resin substrate); a ceram cs substrate such

as an al yghnasubstrahe,tris regard, the reason why the diced
bonding layer 31 is selectively peeled off from the
first adhesive layer 1 at the interface therebetween
is because the adhesive strength of the interface
between the support film 4 and the second adhesive
layer 2 and the adhesive strength of the interface
between the second adhesive 1layer 2 and the first
adhesive layer 1 are larger than the adhesive strength
of the interface between the first adhesive layer 1
and the bonding layer 3 due to the adhesive property
of the second adhesive layer 2 higher than the
adhesive property of the first adhesive layer 1.
Namely, in the case where the semiconductor element 71
is picked up upward, the Dbonding 1layer 3 is
selectively peeled off from the first adhesive layer 1
at the interface therebetween having the smallest

adhesive strength among these three interfaces.

[0120] Further, in the case where the chip 83 1is
picked wup, the <chip 83 to be picked up may be
selectively pushed up from a lower side of the film
for semiconductor 10. 1In this case, since the chip 83

is pushed up within the laminated body 8, it becomes
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alumniumnitride substrate or a silicon carbide substrate; and the |ike.
In this regard, it is to be noted that a lead franme or the |Iike my be used
i nstead of the insulating substrate 5. [0124] Thereafter, as shown in FIG
2(f), the picked up chip 83 is nounted onto the insulating substrate 5.
[0125] [ 4- 2] Next, as shown in FIG 2(g), the chip 83 nmounted on the

I nsulating substrate 5 is heated and pressed. In this way, the

sem conductor elenment 71 and the insulating substrate 5 are bonded (die
bonded) pogetitdre t hooufhrtherdiezesi bpnghefdayethi® pibaup seft Hilse step is

the fourth.step). [0126] As for conditions of the heat and ess, .for
exanpl e, € lﬁbéggteﬁgérﬁbﬁﬁeﬁﬁgiﬁ fngbﬁfégthg Pay g%Suthféb to
300C, andanoraspkef gsabhy haetihe range phsafioly 1Q0 ﬁ:@le'ZOQCilnFurftdler a
press tinme is preferably in the range of about 1 to 10 seconds, and nore

pr ef er abF¢TLF B ¢ eRge 1f &G Ehﬁo Eowggondsde[ ueY 2PEeroBei™if heat ed
and presseg,. a heat

[o121] (4]

[4-1] Next, the insulating substrate 5 for
mounting the semiconductor element 71 (chip) thereonto

is prepared.

[0122] Examples of the insulating substrate 5
include a substrate having an insulating property on
- which the semiconductor element 71 can be mounted and
provided with wirings (circuits), terminals and the
like for electrically connecting the semiconductor

element 71 to external elements.

[0123] Concrete examples of the insulating
substrate 5 include: a flexible substrate such as a
polyester copper-clad film substrate, a polyimide
copper-clad film substrate or an alamido copper-clad

film substrate; a rigid substrate such as a glass base

copper-clad laminated substrate (e.g., a glass fabric-
epoxy copper-clad laminated substrate), a composite
copper-clad laminated  substrate (e.g., a glass

nonwoven fabric-epoxy copper-clad laminated substrate)
or a heat resistant-thermoplastic substrate (e.g., a
polyetherimide resin substrate, a polyether ketone
resin substrate, a polysulfone-based resin substrate);

a ceramics substrate such as an alumina substrate, an
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treatment nmay be carried out.ln this case, heat conditions are set to a
heat tenperature of preferably about 100 to 300C and nore preferably about
150 to 250C, and a heat tine of preferably about 1 to 240 mi nutes and nore
preferably about 10 to 60 m nutes. [0128] Thereafter, termnals of the

sem conductor elenent 71 (not shown in the drawings) and term nals of the

i nsul ati ng substrate 5 (not shown. in the drawings) are electrically
connected together through wires 84. In this regard, it is to be noted that
t hi s conpéamioniumy heétedrdd edsobstusitiery aoxonductdiMel past e caakdaiwluct i ve
filmor the like instead _of the wires 84. [0129] Then, the chip 83 nounted
on the i AP subB r&%@ 5% the wires 84 are sealed by a resin
material, to thereby forma nold | ayer 85. Exanples of the resin materi al
constituting the nmold layer 85 include various kinds of nmold resins such as

an epoxy- based Pesiihl S [ CEHRFr t Her , 1Bal 1O skepeBOtieéct EBaEs &r dafghded to
term ngal $ rRHRVI d@g oR R | oy@f{esurnfa%pe. BE, t mesé'cgl_su L aling ubékrattqle‘S (not

shown in the drawings). In this way, it is possible to obtain a
sem condagisevl ademigesubetgiadn 3n FIG 2(h) in which the sem conduct or
element 71 is placed in a package. [0131] According to the above net hod,
since the

[0124] Thereafter, as shown in FIG. 2(f), the

pickeéd wup chip 83 1is mounted onto the insulating

"substrate 5.

[0125] [4-2] Next, as shown 1in FIG. 2(g), the
chip 83 mounted on the insulating substrate 5 is
heated and pressed. In this way, the semiconductor
element 71 and the insulating substrate 5 are bonded
(die bonded) together through the diced bonding layer
31 (that is, this step is the fourth step).

[0126] As for conditions of the heat and press,
for example, a heat temperature is preferably in the
range of about 100 to 300°C, and more preferably in
the range of .about 100 to 200°C. Further, a press
time 1is preferably in the range of about 1 to 10
seconds, and more preferably in the range of about 1

to 5 seconds.

[0127] After being heated and pressed, a heat
treatment may be carried out. In this case, heat
conditions are set to a heat temperature of preferably
about 100 to 300°C and more preferably about 150 to
250°C, and a heat time of preferably about 1 to 240

minutes and more preferably about 10 to 60 minutes.
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sem conductor elenment 71 is picked up in the state that the diced bondi ng

| ayer 31 is attached thereto so as to formthe chip 83 during the third
step, the diced bonding |layer 31 can be directly used for bonding the

sem conductor elenment 71 to the insulating substrate 5 during the fourth
step. Therefore, a bonding agent or the |like does not need to be
separately prepared, which nmakes it possible to further inprove efficiency
for manufacturing the sem conductor devices 100. [0132] Meanwhile, the film
for sem conductor 10 (that is, the filmfor sem conductor of the present

inventio i.nGl udes the first adhesive |ayer apd the second adhesive

| ayer 2 Eé&ﬁ%ﬁavi ng Iﬁ%rSBFi%rﬁrzedtﬁaﬂ‘éﬁ sto%enggﬁ, %%mf'ﬁaflg\'zﬁgr?lf he
sem conddgtaleraf e 7(dsSt | @Mat ednt hei€olrdhichsem cendueckenivailes 7 and
the bonding | ayer 3 are diced, and then the adhesive strength of the

obt ai ned®&hi FH83 iinsiki’hifFe SSHTORALBt 0P ell@ffnt FROWRI tRe BdHi ng

| ayer 31iaLesl nated together Js nepasuned.dde ' " ane, " which
is the a E%sil\@gs)tr%ng}t h@o§ tﬁelcgg'ggpportl?loﬁ of t%gblce%i}%flé?) to '}“ft;gﬁ%l\l/cn)"
whi ch i swiihesadivesi vEnsthamsgttepirdhe itenis ato pbet irmt ot hbatt Hdri s he edge

portion) of the chip (that is b nmes, Jj. he.ra ..l 10 4.
[0133]AC€§PI%%} %Psu%%ya EFIm%%ﬁE%é%1c§ﬁ uc?ﬁ#%él Tt ?ggsgéﬁﬁﬁ% to

rel i abl ypawppr.ess genedattaneoffibe def eche sldtkReasihbeebteakfgeland t he
crack in the senm conductor elenment 71 when being picked up. [0134]In this
regard, WETieS t&% be noted that the adhesive strength "a" and the adhesive
strength "b" are neasured in detail as follows, respectively. FIG 4 is the
vi ew (sectional view% for explaining the nmethod for neasuring adhesive
strengt h[B&R&den t heTheRst tiheshivR Bayd@ountnd Ole WohdiR§ULAFEM B,

substrate 5 and the wires 84 are sealed by a resin
material, to thereby form a mold layer 85. Examples
of the resin material constituting the mold layer 85
include various kinds of mold resins such as an epoxy-

based resin.

[0130] Further, ball-shaped electrodes are bonded
to terminals provided on a lower surface of the
insulating substrate 5 (not shown in the drawings).
In this way, it is possible to obtain a semiconductor
device 100 shown in FIG. 2 (h) in which the

semiconductor element 71 is placed in a package.

[0131] According to the above method, since the
semiconductor element 71 1is picked up in ﬁhe state
that the diced bonding layer 31 is attached thereto so
as to form the chip 83 during the third step, the
diced bonding layer 31 can be directly wused f£for
bonding the semiconductor element 71 to the insulating
substrate 5 during the fourth step. Therefore, a

bonding agent or the 1like does not need to be
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[0135] First,thesem conductorwafer7is |am nated onto the filmfor

sem conductor 10 to obtain the | am nated body 8, and then the sem conductor
wafer 7 is diced into 10 mmx 10 mmsquare. In this state, a strip adhesive
filmhaving a wwdth of 1 cm adheres to an upper surface of the | am nated
body 8 which has not been applied to the third step yet at 23C (room
tenperature) (see FIG 4(a)). [0136] Next, as shown in FIG 4(b), the first
adhesive layer 1, the second adhesive layer 2 and the support film4 are
peel ed ostparermmisd) bremartwsd) amwhdtead bodke® atif peslssfblanglte of 90
and a pu%l $ eed of 50 rm1m'nf and at 23C roomten&era}:ture . At_.this tine,
a magni t 0HE *6F a t BREFPY 9 028 EdTHERN, €8 whi BRUINAAT O 1R ik

adhesi vegkayelondudtersaeqidadhesove | ayer 2 and the support film4 is
inparted, is nmeasured while peeling off the first adhesive layer 1, the
second adhesive layer 2 and the support film 4. An aver age val ue of

the tensihgshgads, tw-yhi,pR1the fiHst Adhesi v | ayer i donklie theond, adhesi ve
| ayer 2 and the support film4 are inparted (applied) when an edge portion

"E" of thehelti pi83 ithped lelnoffforf r gemimerndustondhesi rdd apgesent o
coLreshonfie et Lie " 2A0SRALS el letAlaandlible AfIEr Day agshown in

FIG 4(c an average value of ensi | e Toads, e first
adhesi veskayerd 1 adiwes seeontlagdlresitve ebayer Hasaiwgt hehsuppprtinfiided 4 are

i npart ed, \A/nen an central portion "C' (other than the edge gl rtion) of the
chip 83 PENFEYEH dFFXFREM rhe 9 r StP2hdhBEFTe 15Yfer SBOFP to the
"adhesi veagtrengt h [ Olv] Magely  aecos dhngtiid el el sert 6ondiactear 10,
even in the case of either the state shown in FIG 4(b) (that is, the state

that the7ededpdileohomding theveki p> 8R2%s aboirdt o Id sdfsmat &S rom the
first aanﬁle\éﬂ_dl@Y§£ré}lg%&1CHP;félgﬁt BHTRAWL 4 Pcﬁhgo g Cn (LH3EH $nd he state

that the central portio e chip 83 is about to be separated from
the firsseadltegiductayeelEment 73 posdi bhe thoméing disffer eBde dost ween t he
magni tudgs ofnatthe teE(sDi Ig Ioadsi to whischr tctﬂne fii st adh:esi veolfaye‘r 1, the
second adR¥EAFE FhyelCIeENE T het BupPSAEHiTH 4 57 i pariRd, Ofi t hith a
relativelyw/smml”l waigh is theThaBdkeriese evdirdrigwar poHf dHwe seigeonduct or
el enent 71 occurs, a de%ree of the warp is m(é@' m zed as, shown in FIG 4(C).

As a resBPEFYAT | §5po8EFbl EREE nPhi nf2e the BEfERtS SUhCBs the Wrrakage
and the gpaelkiive t Bereefgaondyct oheel@Mtallportion (other than

the edge portion) of the <chip 83 (that 1is, a/b)

becomes in the rangé of 1 to 4.

[0133] According to such a £film for semiconductor
10, it is possible to reliably suppress generation of
the defects such as the breakage and the crack in the

semiconductor element 71 when being picked up.

[0134] In this regard, it is to be noted that the
adhesive strength “a” and the adhesive strength “b”
are measured in detail as follows, respectively.' FIG.
4 1is the view (sectional view) for explaining the
method for measuring adhesive strength between the

first adhesive layer 1 and the bonding layer 3.
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[0138]In this regard, generally, in the case of peeling off a tabular chip
such as the chip 83, adhesive strength of an edge portion thereof tends to
be | arger than adhesive strength of a central portion (other than the edge
portion) thereof. It is conceived that this reason is mainly due to the
foll ow ng reasons. [0139] At the edge portion "E' of the chip 83,
ingredients contained in the first adhesive layer 1 and ingredients
contained in the second adhesive |ayer 2, for exanple, creep up along an
end surf@oe3sfl the chips83 sothkat tkaiemmhducface ofvatfleer chi?lp 83 s

contributes.to make c| ose. con t with the first adhesive_ | ayer _1.
Ther ef or 23W{HHE titthelP T8 Ethﬁeer#gjt moﬂ’f"”h?%%‘éo?)%}lﬁ%gﬁ Sj‘é) B¢ %ﬁga@tﬂ p 83
tends tochecangni@iges bbay thataal thercetheabeparddriiuc €ort harceaf . This

is one reason. [0140] Further, in the case where the_cutting lines 81
arrives At ithedbhage fbA 410t A8 baseOf Mm A3 Shaved t'd*pf odGée Sshavi ngs

thereof . ;Fare & Wah%,eéhﬁeS@?wgﬁaé&hgkatow&a%herwfsqrfa@eaehetﬂé% chip 83
when the chip I'S peéled off so that "the adhesive strength of the edge
portion tE" dmcappgri morebses. ofhitthe slandtisdred ehedn. § 04aiflon hdse ot her

hand, accordi.n o] nresent Jd.aventi. i he aboyge~t y

exi st s, f‘%g d?%}érgkgglb% vvggn %}E% g lgcgil vgggpr e}jr%% hg(t):f %eccgﬁﬁa portion
"C' and thepadhesive) stseegtHI®f 4 he) edge portion "E' is optimized. This
makes it possible to mnimze the defects such as the breakage and the
crack in the sem conductor elenent 71

[0136] Next, as shown 1in FIG. 4(b), the first
adhesive layer 1, the second adhesive layer 2 and the
support film 4 are peeled off (removed) from the
laminated body 8 at a peel off angle of 90° and a pull
speed of 50 mm/min, and at 23°C (room temperature).
At this time, a magnitude of a tensile load (unit: N),
to which each of the first adhesive layer 1, the
second adhesive layer 2 and the support £film 4 1is
imparted, is measured while peeling off the first
adhesive layer 1, the second adhesive layer 2 and the

support film 4.

An average value of the tensile loads, to which
the first adhesive layer 1, the second adhesive layer
2 and the support film 4 are imparted (applied) when
an edge portion “E” of the chip 83 is peeled off from
the first adhesive layer 1, corresponds to the
“adhesive strength “a””. On the other hand, as shown
in FIG. 4 (c), an average value of the tensile loads,
to which the first adhesive layer 1, the second
adhesive layer 2 and the support film 4 are imparted,
when an central portion “C” (other than the edge

portion) of the chip 83 is peeled off from the first
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[0142] In this regard, the edge portion "E" of the chip 83 is defined as a
portion extending up to 1096 of a wdth of the sem conductor elenent 71
froman outer edge of the sem conductor elenent 71 (see FIG 4). On the

ot her hand, the central portion "C' of the chip 83 is defined as a portion
ot her than the edge portion "E' (see FIG 4). Nanely, in the case where a
shape of the sem conductor elenent 71 is a square having a size of 10 nm
on a side at a plane view thereof, a portion having a width of 1 mmfrom an
out er edgéhkhdreoflagetrha etgerpspbnds "t ahd dadésidivad porengrth s the
central portion "C'. [0143]Further, the a/b is in the range of 1 to 4, but
is preferably in the range of about 1 to 3, and nore preferably in the
range of about 1 to 2. This makes it possible to further inprove the pickup

property of the chip 8 [0144] Furthernore,it is preferred that the

adhesi ve [828&dgt h "bNa@ﬁ1Vhe ce%@@%rdﬁéﬂtloﬁxgc E@@her FhbA t hdBdge

porti on Bk lndiiee GBI B o83 dAld i W i ddee T gROe seind e gdhesiave. strength
bet ween the first ad eS|ve | ayer t he on Ing layer 3. Then, the

adhesi vesgpmngilhu FTG . s4[bbéf ewalbaty it heheam?getﬁ &bedrt tOhGSetdgeo 3 Ncm
(5 to 30 and nor e era i the rapge of ut 0 25 N cm
(10 to 25° ﬁ/tr%*)o = O?f tt gﬁésﬁ?/% streng Ht" gjﬁ sgwpgﬁ eﬁ-,e above
range, - tieopm cdayp pteper tayihﬁsi*he thiyp 183l ) soespaei aidayce nphowad inrhi s
makes it OSSIb|e t?aﬁrevent generatlon of the defects su as the

br eakagef Fhe%ﬁ%&k 8dr$: i "PEnEtE&R rybcFOE &%ﬂﬁﬁﬁ Eorﬁi%Presult
it is posgiblgetenkl r@hi% manuf achiwitsepbCcoRdust g rdewicesrdf0 taach having
a good reliability in a high yield ratio. [0145]Especially, in the case of
a sem cofdgesttor adhesive ayer 1), it 1s possible to set a
difference between the magnitudes of the tensile
loads, to which the first adhesive layer 1, the second
adhesive layer 2 and the support film 4 are imparted,

within a relatively small range.

Therefore, even if warp of the semiconductor
élement 71 occurs, a degree of the warp is minimized
as shown in FIG. 4(C). As a result, it is possible to
minimize the defects such as the breakage and the

crack in the semiconductor element 71.

[0138] In this regard, generally, in the case of
peeling off a tabular chip such as the chip 83,
adhesive strength of an edge portion thereof tends to
be larger thaﬁ adhesive strength of a central portion
(other than the edge portion) thereof. = It 1is
conceived that this reason 1is mainly due to the

following reasons.

[0139] At the edge portion “E” of the chip 83,

ingredients contained in the first adhesive 1layer 1
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wafer 7 having a thin thickness (e.g., 200 Amor |ess), by setting the
adhesive strength "b" to a value falling within the above range, the effect
of preventing the above defects which would be generated in the

sem conductor el enent 71 becones remarkable. [0146] Further, Shore D

har dness of the first adhesive layer 1 is preferably in the range of about
20 to 60, and nore preferably in the range of about 30 to 50. Since in such
a first adhesive layer 1 having the above hardness, fluidity and

f1 owabi | ahy dingmgdednest s oo maédinhdrtet nseananbe adies ivel yalyerer ed

whi | e appropriately suppressing the adhesive_propert her eof en in the
case WnelBe tHe" cﬁf‘%’{'i“\?éqp'i n8§e§% at® fofidd Tt grfqﬁes¥r%§tcead%£s% e |ayer 1,
the firsthaghesiave dayaethdt caphexhehdt ketdtddwe ebf ecthef thppovigry the

pi ckup pr opertxﬁland the effect of preventing the defects which would be
gener at e8OaE H Ridat PonMeKet & 1R edFRRFECET ot e fFR€t &dRES ve | ayer

1. [0147} FuEtherdof gy shar e Arﬁ@f@f‘@:?é,OftHé‘eaéﬁegfi@eadi‘@ﬁéﬂﬁthfiléﬁr 2 s
preferably in the range of about 20 to 90, and nore preferably in the range

of about tB8& t&d86. Eimceonn Filchod seeonghddhe§Pvet¢nger o hkeicga he above
hardnessF?frlglélrdl E%a&ﬂ%%égw%&' | LhY Q:f%ﬂ@Jgéfdlp Si GntlnegdyLherg n can be

relative Fower e aving a sufficient "adhesive property thereof, the
second atthési es |layerr2asam.exhi bit both the effect of inproving the dicing
property (e.g., stability between the | am nated body 8 and the wafer ring 9
during the dicing step) and the effect of preventing the defects which

woul d be [garerat ed dmertBeexudatd oncipd tbasengiwedirent schéeonctifie isreond
adhesive_layer 2. [0148] Moreover,in_order_for the filmfor sem conductor 10
to exhi bitilEe Gbot& IPrivper Btei® BRESs Sethi bnaltReR3se af it & end

portion of ane,¢ultifg Line Bl Waheh £ ends Reyond the i phariace bet ween

the bonding layer 3 and"the first adhesive layer 1, is preferably in the
range of thlbowsh&x1095 tor BOOX 1@ Schep erghdswofEecyr eder abley ¢hiphé@ ¥ ange of

about 10x10-5 20Qx.10- t 4s.varded_de qgg!n n i ess of
t he dici Wé%lzr)]l a%%e8fqéln%l/ §r3n]t1%% %%e&%%s?fo %gcﬁc 0 t%gl%f i %g%;@as% second
adhesi vesltayergctl, o the edge portion “E” 1locally increases.

This is another reason.

[0141] On the other hand, according to the present
invention, even 1f the above tendency exists, the
difference between the adhesive strength of the
central portion *“C” and the adhesive strength of the
edge portion “E” is optimized. This makes it possible
to minimize the defects such as the breakage and the

crack in the semiconductor element 71.

[0142] In this regard, the edge portion “E” of the
chip 83 is defined as a portion extending up to 10% of
a width of the semiconductor element 71 from an outer
edge of the semiconductor element 71 (see FIG. 4). On
the other hand, the central portion “C” of the chip 83
is defined as a portion other than the edge portion

- WZE” (see FIG. 4). Namely, in the case where a shape
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By setting the cross sectional area of the portion of the cutting |line 81
to a value falling wwthin the above range, it is possible to suppress the
exudation of the ingredients contained in the first adhesive |layer 1 and/or
the ingredients contained in the second adhesive |layer 2 and the production
of the shavings fromthe support film4. As a result, it is possible to
optim ze the difference between the adhesive strengths of the edge portion
of the sem conductor elenment 71 and the central portion thereof, to thereby
further sdpprtesssehd adefdet sosucdlasehhe 7hr eakage sagdatke ltaackgi @ t he

sem conductor element 71 from bej ag ener at eﬂ. %0149 In this regard, FIG 1
descri be§1Efe Rhse & hEP e Gi sThafce 8f Rhacutttny GRS 81 afe formed

SO as topea HOWALA dde ssuppatt fbkm 4, dawt £hdds o deserdbesagecase that
the distal ends of the cutting lines 81 are formed so as to be | ocated

wit hin t heefrieodt beheBpvEedagy dro1t 1pp153FIandsaj esidemt (Begtileial vi ew)
for expl agnicpg m@g%egg%iir@pt“@,f the nethod for manufacturing a
h

sem conduct or device o e present invention. In this regard, in the
foll owi ng description, the upper side in FIG 5 will be referred to as

"upper"” elo side_thereof wll be referr to as."loper"”.

[ 0151] Herr,ilglqﬁégl ow, mﬁ‘ff,:ge\ﬂ'l Fd'bee Za\isjcrllsbel V\EI?% g%pnﬁaes?%f p#aggd 4dn points
di fferi ngutr oig Fb@eflerdNol gdeser i pheorravdé lf nagdeuan 1 hecsadke peidits. In
this regard, it is to he noted that the sane reference nunbers _earlier

descri beBoFs APECLETaPd YappPi 6% o FERTSsaftt hpdhert st €hown | G 5 as
those of yEk@s 1.it possible to further improve the pickup

property of the chip 83.

[0144] Furthermore, it is preferred that the
adhesive strength “b” of the central portion “C”
(other than the edge portion “E”) of the chip 83 falls
within the range of the adhesive strength between the
first adhesive layer 1 and the bonding layer 3. Then,
the adhesive strength “b” 1s preferably in the range
of about 0.05 to 0.3 N/cm (5 to 30 N/m), and more
preferably in the range of about 0.10 to 0.25 N/cm (10
to 25 N/m) .

If the adhesive strength “b” falls within the
above range, the pickup property of the chip 83 1is
egspecially improved. This makes it ©possible to
pre&ent generation of the defects such as the
breakage, the crack and burr in the semiconductor
element 71. As a result, it 1is possible to £finally
manufacture semiconductor devices 100 each having a

good reliability in a high yield ratio.

[0145] Especially, in the case of a semiconductor
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[0152]In FIG 5, the cutting lines 81 are fornmed so that the distal ends
thereof are located within the first adhesive layer 1. In the case where
the cutting lines 81 are forned so that the distal ends thereof are |ocated
within the first adhesive |ayer 1 as described above, it is possible to
prevent the ingredients contained in the second adhesive |layer 2 from being
exuded in the vicinity of the bonding layer 3 or in the vicinity of the

sem conductor wafer 7. As a result, it is possible to prevent

def ect s sackras 7di abwribence oftiihe pilckapneEst héecki.p 82 0hi ¢im waut d occur

due to involuyntary enhancenent of .fhe. adhesive rengt h between t he

bondi ng 85&5 '3%3%ds?ﬁ lﬁgg‘sattr}leadﬂgéfa\%vlea tirﬁnggglpe |alh??/,at Néﬂ esi ve
strengt hegfl 1tikey edge tpant i oBneE" ))abyvehe exnged | ngiedi efsecEurtdrer, it is
al so possible to prevent alteration and deterioration_of the sem conductor

el ement PIeWSrcH iuFBepakavdedhr it Whdddd YAyl ediht $SFEESRSI nce the
adhesi ve; pr qpey téfe&{c%ﬂeu%%qn%f&n@ﬁtve 1] RURIofe s SrBRGRLYhan the

adhesi ve property o e first adhesive layer 1 as described above, it is
concei ved that the second adhesive |layer 2 necessarily has plasticity

hi gher t that of th Lest adhesi | a = lperegor fluy.dity and
rowabiI??34gp t he i%%?%%%%hts coﬁ%%iﬁ%d ¥%Et gsggcéﬁé agﬂgsi$équver 2 are
hi gher thdahetsiose Layehe fiist pobesredllyayen theshirehgies ebnsaibderted as a

f_th dat i f such i ients. Nanely, in th
wher e o BPURA 14 oF PHIRES Ty iTh T ovhBed it Th S BHbod drent and

an adhestye qu opegiycel ah adhasiaveriayer qMeddivoedadtera si davifndg he
support film4 (that is, the second adhesive layer 2 in FIG 5) is_ higher
than an &88esideCpropdrasdBesan aoﬁﬂe%%@étb’ay&n%osifﬂiod‘f?éaﬂa%tﬁ si?fe of the

bondi ng }-Lﬁ&%d%ér&@ét iéon%%snéhrsttﬁg%ainve baver el n FLEacnety 18

especi al[y~effective that e distal ends of the cutting lines 81 are
| ocat ed womisined hehflilst apghepveatayyr qupprelewmd ntheG aghiesisteler to
prevent the abque defedl sy, 952 FULtRS LALLM Gy epRodhiBnt, Ry dpeating
lines 81 are formed into the first adhesive layer 1,
the first adhesive layer 1 can exhibit both the effect
of improving the pickup property and the effect of
preventing the defects which would be generated due to
exudation of the ingredients from the first adhesive

layer 1.

[0147] Furthermore, Shore A hardness of the second
adhesive layer 2 1is preferably in the range of about
20 to 90, and more preferably in the range of about 30
to 80. Since in such a second adhesive layer 2 having
the above hardness, fluidity and flowability of
ingredients contained therein can be relatively
lowered while having a sufficient adhesive property
thereof, the second adhesive layer 2 can exhibit both
the effect of improving the dicing property (e.g.,
stability between the laminated body 8 and the wafer
ring 9 during the dicing step) and the effect of
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the distal ends of the cutting lines 81 within the first adhesive |ayer 1,
the sem conductor wafer 7 and the binding layer 3 are reliably diced,
whereas the first adhesive layer 1 and the second adhesive |ayer 2 are not
diced. This nakes it possible to | eave the first adhesive layer 1 and the
second adhesive layer-2 intact on the support film4 when the chip 83 is
pi cked up during the third step so as to prevent the chip 83, to which the
above adhesive |ayers adhere, frombeing involuntarily picked up.

This i s peeauss ingucthessiafest @t vhakheacdhubd bbe ddrteataadbiediuee tayer 1
and the second adhesive layer 2 in a plane direction thereof is kept by not
subj ect i RFUEREM D Pﬁe?ﬂ%ih&??ﬁﬁ%ﬁpﬁﬁk§§qq PoEsiR®RY pF V%)he
adhesi veigtfengt h between the first adhesive layer 1 and the second
adhesive | ayer 2 and the adhesive strength between the second adhesive

| ayer 2 and the support film4 from being reduced. Nanely, this is because
t he adhesi trengt the fir hesj I 1 th cond
adhesiveﬁpéégﬁ 2 andﬁ?ﬁggggﬁgsiVSHStré%agg be%égenagﬁé second a (%give

| ayer 2 aethitdeendupport T0| maol eamisuff i citent bypcoppope dpempims d taensil e

strength to be ggngn%}gﬁbmh%n the_chip §3€a§tpic ed up, . 9§§§ F%ﬁghernnre,
si nce t h&"8fTesPVE "¢yt A ﬁgtmggnaihg fiTst gthest Ve Fayer and” t he
second adhesiitey | ayiere 28and whe cadheskeadsd r eagidhdetneenihte rfecond

adhesive layer 2 and the support film4 are prevented from being reduced as
descri beBe&HRRE &dh PROIKETad@Xier & t REAdRES vE1sEltengthrSetiRen t he

first adhgsive 4 ayes L.andidg1hondi nohd a&tggl ekegpbatged 1 b1t its possi bl e

to prevent "the pickup property of the chip from bei ng | ower ed.

Nanel y, §i0r@_e@%{r51 an’ onabice WeF gi Rref emtpd bidheBi Fées tram@e hobe@sBit t he
first adhesives!qyer,d,and-the g“dﬂg{l‘g 'i@&&ag%gy“ﬁgggﬁd@lgg EQ a

appropriately pick up the chip can be , rei1salso anerit in
t hat easehfiekmesuf aét whegdihenig [wliédde som sonddoet arhd Otand Kreesdondi ng

property hetween the unt.ed sem conductaor elenment 71 and the ipsulating
substratQQS%% i%%rﬁggdglrSt an¢ nSERPE WLLYE r8YF He' nofed that in

the case of the nmethod shown in FIG 5, it is possible to obtain the sane
actions and effects as the nethod shown in FIG 1. [0156] <Second
Enbodi ment> BY SR&&inFesEREpt iSGiPSH | | SBELAREE lon arecord erBirli nent of

the fil "Efo%i%ﬁ{“ cndyglor chftttir}?? prieseat dnvendian gad fhe samihgd, for

manuf acturing a sem conductor device of the present invention.
within the above range, it is possible to suppress the
exudation of the ingredients contained in the first
adhesive layer 1 and/or the ingredients contained in
the second adhesive layer 2 and the production of the
shavings from the support film 4. As a result, it is
possible to optimize the difference between the
adhesive strengths of the edgq portion of the
semiconductor element 71 and the central portion
thereof, to thereby further suppress the defects such

as the breakage and the crack 1in the semiconductor

element 71 from being generated.
[0149] In this regard, FIG. 1 desdribes the case

that the distal ends of the cutting lines 81 are

formed so as to come down to the support film 4, but
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[0157]FIG 6 is a view (sectional view) for explaining the second

enbodi nent of the filmfor sem conductor of the present invention and the
nmet hod for manufacturing a sem conductor device of the present invention.
In this regard, in the follow ng description, the upper side in FIG 6 wll
be referred to as "upper” and the lower side thereof will be referred to

as "lower". [0158] Her ei nbel ow, the second enbodi nent" will be described with
enphasi s placed on points differing fromthe first enbodi ment. No

descri pt Fae.wi $ | dessamaiiee on & heasanetpatnttshe | ditshiasl r egalrsd, oft titlse t 0 be

noted that the s reference nunbers earlier _described in.FIG .1 are
opl Lot EEe R e i dine LAATRG P eS Boabd Hse bPd: ety

embodi mephe [fQ19D] AndhkBif@r 1s8p@gonductor 10 shown in FIG 6 is the sane
as the first enbodi mnent except that the l|ayer structure of the adhesive
| ayer is different therefrom [0160] Nanely, in the filmfor sem conductor

10' showoqigyFl G Bprghe G rafe adnesiyg,! ayglack ionom thedy)angonly one
| ayer fornmed fromthe second adhesive layer 2 is provided.
explaining another embodiment of the method for
manufacturing a semiconductor device of the present
invention. In this regard, in the following
description, the upper side in FIG. 5 will be referred to

as “upper” and the lower side thereof will be referred to

as “lower”.

[0151] Hereinbelow, FIG. 5 will be described with
emphasis placed on points differing from FIG. 1. No
description will be made on the same points. In this
regard, it 1s to be noted that the same reference
numbers earlier described in FIG. 1 are applied to the

same components shown in FIG. 5 as those of FIG. 1.

[0152] In FIG. 5, the cutting lines 81 are formed
so that the distal ends thereof are located within the
first adhesive layer 1. 1In the case where the cutting
lines 81 are formed so that the distal ends thereof
are located within the first adhesive 1layer 1 as
described above, it is possible to prevent the
ingredients contained in the second adhesive layer 2
from being exuded in the vicinity of the bonding layer

3 or in the vicinity of the semiconductor wafer 7.
As a result, it is possible to prevent defects

such as disturbance of the pickup of the chip 83 which

would occur due to involuntary enhancement of the
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[0161] I n the case where such a filmfor sem conductor 10' is produced, a

regi on of an upper surface of the second adhesive |ayer

contact with the bonding |ayer 3 (that is, a region above which the
sem conductor wafer 7 is to be lamnated) is, in advance, irradiated with
an ultraviolet ray. In this way, an adhesive property of this region is

deacti vated, which nmakes it possible to reduce adhesive strength between

t he second adhesive layer 2 and the bonding layer 3. As a result,

2 to be made

when t he

chi p 83 ashpistcked sprdugitiyg boewekir dkis¢ eporidienachipy@3 canahd pilcked up
wi t hout [
further

is maint
second a

| ar,

ossible to

| yi ng e lqad thereto,ln other words, it is.p
EiBtve 98 PieRup I6TEr L3 of (TTREGRABLES. [152] APERE %5 her
hand, siBeeendtagi oprof thBe WRrey shbfecenof “eHve sespndcadheshyridayer 2 to
be not made contact with the bonding |ayer 3 is not ILrradiated with
ul travi olBgrRALeREF gi n&AVTddHESi vé tstengiF Of PP REL1BContP aBKESISFE | ayer 2

. AN i et heradhes] ; th
%r&%ﬂ*a{ 5111“Sa521%g'n t%%?%?%?rl%n &radh Veséﬁlieaﬁﬁt&(ﬁ%vﬁgﬂ €

es|ve | ayer ring 9 is also nmalntal ned,

t he

prevent sefleameditci ngl pr operdtly ofothd fiden foausedi cdnductibe 1@xudegin bei ng

| ower ed.
property AN T

.k0163.|n other words, the first enbodi ment can conbi ne the
1 lents

e pickup property by utilizing the two adhesive | ayer

di ci ng
havi ng

di fferent adhesive properties. On the other hand, this enbodi nent can
conbine the dicing property and the pickup property in spite of th
the singll@1&desi ve_$h§€? b%/h‘FO\ﬁéqi?%leﬁe %‘H}égﬁéyp‘?%péﬁﬁl §1eC(9ﬂC§
of the sgeerdadheshyer ayel s2.hildHEA] Ople sted adHddm+Or psemeaangduct or

10",

as

of the first adhesive layer 1 as described above, it
is conceived that the second adhesive 1layer 2
necessarily has plasticity higher than that of the
first adhesive 1layer 1. Therefore, fluidity and
flowability of the ingredients contained in the second
adhesive layer 2 are higher than those in the first
adhesive layer 1, which is considered as a cause of

the exudation of such ingredients.

Namely, in the case where a plurality of adhesive
layers are provided 1like this embodiment and an
adhesive property of an adhesive layer positioned at a
side of the support £ilm 4 (that is, the second
adhesive layer 2 in FIG. 5) is higher than an adhesive
property of an adhesive ‘layer positioned at a side of
the bonding layer 3 (that is, the first adhesive layer
1 in FIG. 5), it 1s especially effective that the
distal ends of the cutting lines 81 are located within
the first adhesive layer 1 as shown in FIG. 5 1in order

to prevent the above defects.

[0154] Further, in this embodiment, by locating
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shown in FIG 6(a), a sem conductor wafer 7 is lam nated, to thereby obtain
a |l am nated body 8. [0165] Next, as shown in FIG 6(b), a plurality of
cutting lines 81 are formed into the |am nated body 8 using a dicing bl ade
82 (that is, dicing is carried out). At this tine, as showm in FIG 6(b),
by carrying out the dicing so that the distal ends of the cutting lines 81
are |l ocated within the second adhesive | ayer 2, shavings of the support
film4 are inpossible (hardly) to be produced. For this reason, it is

possi bl ethe offakalt hendanecécttiloams carnde ehfectsnas téde Mirtdtirenitsddi ment .

Thereafter, the third step and the fourth ste re carried out. In this
w1t TR A IEE s oA T a T et S AT ORI EEE [ | A A
regard, atwavebengthgof 14herul §r awieol eleIriayb 1 Wi di oidd ch Wi seg onttheadhesi ve

layer 2 is irradiated, is preferably in the ran%e of about 100 to 400 nm
and nor efprsteradigsitiet He¥ainge 8Rdalidit 2060RE FERSTdVEULBHEY, Zan

irradiatibon thge of;dde. ul tyaviohehday ics preberakl yebn tde £ angg of about

10 seconds to 1 hour, and nore preferably i'n the range of about 30 seconds
to 30 nmi Adres depeeding dandre havederdich oecpodeadirgeof. layer 2 By using

such an yl trayvi ol et it 1S SSd t ti y tiat he
adhesivegﬁ%ggé?t§gbe?%% geggﬁﬁﬂgdﬁggpge‘fa$%%§g éhéitéﬂgggvéﬁ? gf%essive
| ower i ngpatkicte aghesiniengr aper ttyhihar eafepplueot m<change o vehenitdad
structures ,in the second adhesive Igyer 2. LQlGZJFu&ther, th% second
adhesivecp&§ér8%'nﬁyob@7Jiﬂl the above adhesive ayers adhere,

from being involuntarily picked up.

This is because a successive state of each of the
first adhesive layer 1 and the second adhesive layer 2
in a plane direction thereof is kept by not subjecting
them to the dicing, which makes it possible to prevent
the adhesive strength between the first adhesive layer
1 and the second adhesive 1layer 2 and the adhesive
strength between the second adhesive layer 2 and the
support film 4 from being reduced. Namely, this is
because the adhesive strength between the first
adhesive layer 1 and the second adhesive layer 2 and
the adhesive strength between the second adhesive
layer 2 and the support film 4 can sufficiently oppose
to upward tensile strength to be generated when the

chip 83 is picked up.

[0155] Furthermore, since the adhesive strength
between the first adhesive 1layer 1 and the second
adhesive layer 2 and the adhesive strength between the
second adhesive layer 2 and the support film 4 are
prevented from being reduced as described above, even

in the case where the adhesive strength between the

56



irradiated with various kinds of radi oactive rays such as an el ectron ray
and an X-ray instead of the ultraviolet ray. [0168]In this regard, the
regi on-of the upper surface of the second adhesive |layer 2 to be nade
contact with the bonding |ayer 3 may be not irradiated with the ultraviol et
ray like this enbodi nent. For exanple, in the case where a constitute

mat eri al of the second adhesive layer 2 is cured by being sensitized with
the ultraviolet ray, the second adhesive |ayer 2 may be irradiated with the
ul travi oketrstaya@hébereafi@yethe bandi nthe apendirngs lLagemrat 2dmblkerseon,

after thgﬁbonding.layer'S angpihe sem conductor. wafer 7 are Ianiqgted

t hereon OPT8FTer theioRPRGIPATert3 BREVERE sERF c BRIt r PREPEF 7 ar e

Ianinategft&@k£Qﬂ1g%dgghg@chhqx§§@§cgadggkgi,wafer 7 is diced. I n
such cases, since the second adhesive layer 2 is cured due to the

irradiation of the ultraviolet ray, an adhesive property of a region of the

second adhesi Vﬁain@%?", % IMEL €2 hS a1 AM 3 £dmM-Gh ot R F’t‘bﬂé ay kel JAay IS
| owered. As a result, even In these cases, It i's possible to inprove the
pi ckup petperngtlof beltevasdn p t8& [FQ16%] Wadhestive désyeirpt Ltorsndr éheade on

the filmfor .sem conductor d t.he.net faQr rj j,conduct or
devi ce g%@&ﬁ&fﬁb ?%yfﬁé %feggﬁfh?n&gﬁfggﬁebgf%gggﬁE?%gHgﬁggﬁfngﬁgggshomn in
t he drawupgthd hehppesent caxemts onidsnadt [thetedisherldo. a[ kzdltExanpl es
of a type of the package include, but are not Iinit%q to,,% surface
nnunt-tyb@ paE?é&e ease for manufacturing the film for
semiconductor 10 and the bonding property between the
mounted semiconductor element 71 and the insulating

substrate 5 are improved.

In this regard, it is to be noted that in the
case of the method shown in FIG. 5, it is possible to
obtain the same actions and effects as the method

shown in FIG. 1.
[0156] <Second Embodiments>

Next, description will be made on a second
embodiment of the film for semiconductor of the
present invention and the method for manufacturing a

semiconductor device of the present invention.

[0157] FIG. 6 1s a view (sectional view) for
explaining the second embodiment of the film for
semiconductor of the present invention and the method
for manufacturing a semiconductor device of the
present invention. In this regard, in the following
description, the upper side in FIG. 6 will be referred to

as “upper” and the lower side thereof will be referred to
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such as CSP (Chip Size Package) (e.g., BGA (Ball Gid Array), LGA (Land-
Gid Array)) or TCP (Tape Carrier Package), an insertion-type package such
as DIP (Dual Inline Package) or PGA (Pin Gid Array), and the |ike.
[0171] Furt her,inthedescription of each enbodi nent, the chip 83 is nounted on
the insulating substrate 5, but nmay be nounted on another chip. Nanely, the
nmet hod for manufacturing a sem conductor device according to the present
invention is used for manufacturing a chip stack-type sem conductor device
i n whi chag phuwehki'ty of sem conductor elenents are | am nated together. This
makes it possible to omt a fear that shavings or the |like penetrate into a
space between the sem conductor elenents, to thereby manufacture a chip
stack-tyge 131 condugt ok 1 @@\ 1GHy haviheg HégBnkeld@bbiihynitn @ibhghhyiel d
ratio. [0172] 1 nthisregard, whent hefilnfor sem conductor of the present
i nvent i oASisS Big@ctwedtho eREhARSdsngP e ute® nPPines giifaecigily to be
formed s t i Cce. sem -dﬂMi_c]%rwa r - - ndi.ng, | r 3.
Ther ef org,r%aih dggl#h gflge%gtchgg?&%%ng ?he 8{f%i saﬁ%'?qlll m tcge)rg S'&oln%l s?e%i fic
val ue. [ 02783 Fomt hbe, samet paiytst.epsial sbimaydpandded tt ol s heondichod f or
manuf act uri.ng, a m.conquct or devi ce _according to_th resent _i-nvention, if
needed. Ef()é:rrp es 74]qIL—llI‘eer ei r?b%feow, c%né:cer%%écégarrp %@% e carlier
described in FIG. 1 are applied to the same components

shown in FIG. 6 as those of the first embodiment.

[0159] A film for semiconductor 10’ shown in FIG.
6 is the same as the first embodiment except that the

layer structure of the adhesive layer is different

therefrom.
[0l60] ‘Namely, in the film for semiconductor 10’
shown in FIG. 6, the first adhesive 1layer 1 1is

omitted, and only one layer formed from the second

adhesive layer 2 is provided.

[0161] In the case where such a film for
semiconductor 10’ 1is produced, a region of an upper
surface of the second adhesive layer 2 to be made
contact with the bonding layer 3 (that is, a region
above which the semiconductor wafer 7 1is to be
laminated) is, in advahce, irradiated with an
ultraviolet ray. In this way, an adhesive property of
this region is deactivated, which makes it possible to
reduce adhesive strength between the second adhesive
layer 2 and the bonding layer 3. As a result, when
the chip 83 is picked up during the third step, the
chip 83 can be picked up without applying a large load
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present invention will be described. 1. Manufacture of Sem conductor Device
(Exanple 1) <1> Formation of First Adhesive Layer 100 parts by

wei ght of a copol ymer having a wei ght average nol ecul ar wei ght of 300, 000
whi ch was obtai ned by polynerizing 30 t % of 2-ethyl hexyl acrylate with
70 wt % of vinyl acetate, 45 parts by weight of a penta-functional acrylate
nononer having a nol ecul ar weight of 700, 5 parts by wei ght of 2,2-

di met hoxy- 2- phenyl acetophenone and 3 parts by wei ght of tolylene

di i socyanhaee et cCOROIATEoTheG0" wprdducedt byl NI PRAS iR ey URST HANE thRUSTRY
CORPORATI. ON) were applied onto a polyester filmhaving a thickness of 38 Am
and subj SBPER VD B eﬁ’éﬁgluﬁg Hﬁoéﬁ%)%%t Ogs:ottht‘?atc K h%agkness t hereof after
bei ng dried woul d becone 10 Am and then dried at 80C for 5 mnutes to

obtain an application film Thereafter, the obtained application filmwas
i rradi at 881%i2dh an PRr &I €Ny RaFiShg 56090/ 8nr 29 PRerehy B m a

first adhgsive d.ayet-oanotehe ol yestay fhid - 1avk} thissregangde it is to
be not ed ?%aet Shor e % hgrdness o? tﬁe gbt}{agsnle‘éefi ra%/te adhes?ve | ayer was 40.
[ 0175] 2>mEdenat ¢ontef tSecohthAdHesd ve bloandind 00 Lgarets by wei ght noft a

copol yner A Laht_.aver I i.ght. of 0 i.ch was
obt ai nedlgg%ﬁf&r%cneg?ie’zg?&ﬁg Ef Mu%g?@gﬁﬁ%ﬂ g%?%?atggll\%rhé‘goagwg%)s\oﬁyez- et hyl
hexyl aceyketrgztid parthdysaeoghit aadhéoiykelaydr socyianatei (tEDREAYATE
T-100" produced by N PPON POLYURETHANE | NDUSTRY PORATI wer e applied
onto a poPyedters fHSHHRNI ng & 1% TkRESs OF%?B Gt lgﬁbjog%ffgél‘gttﬁla

rel easi ngetchRaleite Sgethaia adiéskness djner epf aalt ethdelagedr rachgwul d
become 10 gm and then dried at 80C for 5 mnutes. In this way, a second
adhesi vedl ayér vasSPor Red o ihedpol YEsitEr fPYRVeTHRE edflter, dacpdiFet hyl ene

sheet hayl g4 ¢ i85f‘.r"%§r°e Of 1 1Q0 5P vasyk amRatad Pne g -t her secead pghesi ve
| ayer as a support film In this regard, 1t 1s to be noted 1hat
Shore A hBewgress. of the obtai ned second adhesive | ayer was 80.

[0163] In other words, the first embodiment can
combine the dicing property and the pickup property by
utilizing the two adhesive layer having different
adhesive properties. On the other Thand, this
embodiment can combine the dicing property and the
pickup property in spite of the use of thé single
adhesive layer by lowering the adhesive property of

only a part of the second adhesive layer 2.

[0164] Onto such a film for semiconductor 10’, as
shown in FIG. 6(a), a semiconductor wafer 7 1is

laminated, to thereby obtain a laminated body 8.

[0165] Next, as shown in FIG. 6(b), a plurality of
cutting lines 81 are formed into the laminated body 8
using a dicing blade 82 (that is, dicing is carried
out) . At this time, as shown in FIG. 6(b), by

carrying out the dicing so that the distal ends of the
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[ 0176] <3> Fornmati on of Bondi ng Layer 100 parts by weight of an

acryl ate copol yner having a wei ght average nol ecul ar wei ght of 500, 000 and
Tg of 6C (a solid content contained in nethyl ethyl ketone (MEK) dissolving
an ethyl acrylate-butyl acrylate-acrylonitrile-acrylic acid-hydroxyethyl

met hacryl ate copol ymer "SG 708-6" produced by Nagase ChenteX Corporation),
9.8 parts by weight of phenoxy resin having a weight average nol ecul ar
meight of 50,000 ("JER1256" produced by Japan Epoxy Resin Corporation),

90 par tsthyingei ghinels spheri eale silocatkavi mgiahiavertdge paeﬂxmd¢35|ze of

0.3 gm (" 050" oduced by Adnmat echs) filler r melght of
V- ol Sl GBRTER TLAVHG: oy SHTRETSE [ iR e YR T g T B
Chem cal i@RReriadlon) h&&cﬂye)ouﬁbl Nk ag@aau@r&li 0. lrpar tth by %la@fain of phenol
resin having a hydroxyl equivalent of 104 g/ OH group ("PR-53647" produced

by Sumit éfp BakePFEé 1P doPtmere ERessARSR] #atdomst B ehFICAet one, to

t her eby ggt@ﬂéEE{fétneMgb@fﬁéﬁ@VIng a resin solid content of 20 wt 96.
[0177] Next,the obtained resin varnish was applied onto a pol yet hyl ene

terephthalate filmhaving a thickness of 38 Am (Product Nunber "Purex A43"

produced by Tel 2 F|I L ed Si a cqQater, and
then dried at 8Eeg%P%£rnn6¥§ %%R h%gég a”%%% 5gn i Ng %ﬁyig havi ng
a thicknese otaﬁiy@ﬂ(N®ume potnethhhenewadnephthahatepb@dnblélﬁﬁj<4>
Productlo of. Filmfor con duc The filmon which the first
adhesi ve® éﬁﬂflﬁbss?%Fﬁﬁd' ﬁ%ﬁgﬁ onto the filmon which the bonding
| ayer was fornmed so that the flrst adhesi ve | ayer nmade contact with the
bondi ng | ayer, and then the polyester filmattaching to the first adhesive
layer wadOgédiled offIltlhertéTJF%m ?RIIREr eby? obVHYE LR ARnat@l bddie

[0179] Negt,Lh dig et xadhes) Yen! upfcandnihe boodhng diyeryeens ainched out
er t cto

so as to have sizes |ar an an outer diameter of a sem con r wafer
and smal Rerig hamradiiated, diisnepreefefraklnaf &n rthw, ranget heh afdpauinecessary

portion yag regovagh, 19, thereby, gbtaip, a-second | ainated body, o
about 200 to 380 nm. Further, an irradiation time of
the wultraviolet ray 1is preferably in the range of
about 10 seconds to 1 hour, and more preferably in the
range of about 30 seconds to'30 minutes depending on

the wavelength or power thereof.

By using such an ultraviolet ray, it is possible
to effectively deactivate the adhesive property of the
second adhesive 1layer 2 and to prevent excessive
lowering of the adhesive property thereof due to
change of chemical structures in the second adhesive

layer 2.

[0167] Further, the second adhesive layer 2 may be
irradiated with various kinds of radiocactive rays such
as an electron ray and an X-ray instead of the

ultraviolet ray.
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[0180] Further, the polyester filmattaching to one surface of the second
adhesi ve | ayer was peeled off therefrom Thereafter, the second | am nated
body was | am nated thereonto so that the first adhesive | ayer nade contact
with the second adhesive layer. In this way, obtained was a filmfor

sem conductor in which the pol yethyl ene sheet (support filn, the second
adhesi ve layer, the first adhesive |ayer, the bonding |ayer and the '

pol yester filmwere |am nated together in this order. [0181] <5> Manufacture
of Sem coodédlor Devime this régxtd,preharedegasna oifl i ttve wabgerhavi ng a

t hi ck f._100 ' f 8 inches. [0182] Next, the polyester fil
wns 1 OmoSBAAFGm Bite. P FBF C00 BORRTLLY , ST hoh 51 FCOR Rt or vas

| ami nat edofRtie tarw £xpOsad BorH@Cegt haryeel Atm&HPCoel mdthi Srnayiaekidai ned was
a | am nat ed bod%.in whi ch 't he pol yet hyl ene sheet (support film, the second
adhesi ve¥isPerthenat ¥t ¥3v19dR/dsi ¥8Yl afeke thelBorRMPYILBFEL -and e silicon

waf er Weéﬁaln%,rﬂen,at ed Eg%gt helgd Nl Se Od€lonstitute material of

[ 0183] Next , t hi sl'am na oywasdi ced (segnented) from a side of the silicon
waf er usthg a sfcdng sadheDrDs360aymwduged Iy DE8CEedACorkpwr abiedmg under

the'“ﬂ'8§%ggdﬁygﬂti%9%ﬂ’1 HES\%@%révfolet ray, the second

siliconwarerwasdi ced, t ot her ebyobt ai'n
adhesive layer 2 may be irradiated with the

ultraviolet ray either after the bonding layer 3 1is
laminated thereon, after the bonding layer 3 and the
semiconductor wafer 7 are laminated thereon or after
the bonding layer 3 and the semiconductor wafer 7 are
laminated thereon and then the semiconductor wafer 7

is diced.

In such cases, since the second adhesive layer 2
is cured due to the irradiation of the ultraviolet
ray, an adhesive property of a region of the second
adhesive layer 2 where is irradiated with the
ultraviolet ray 1s 1lowered. As a result, even 1in
these cases, it 1is possible to improve the pickup

property of the chip 83.

[0169] While the descriptions are made on the film
for semiconductor and the method for manufacturing a
semiconductor device according to the present

invention ‘based on the embodiments shown 1in the

drawings, the present invention is not limited
thereto.
' [0170] Examples of a type of the package include,

but are not limited to, a surface mount-type package
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sem conductor el ements each having the follow ng dicing size.
[0184] <Di cing Conditions> -Dicing Size: 10 mmx 10 nm square D cing Speed:

50 nm sec Speed of Rotation of Spindle: 40,000 rpm -Dicing Maxi num
Depth: 0.130 nmm (cutting anmount from surface of silicon wafer)
Thi ckness of Dicing Blade: 15 um Cross Sectional Area of Cutting

Line:7.5x10-5 mm® (Cross Sectional Area of Distal End Portion Extending
beyond I nterface between Bondi ng Layer and First Adhesive Layer)
' such as CSP (Chip Size Package) (e.g., BGA (Ball Grid

Array), LGA (Land Grid Array)) or TCP (Tape Carrier
Package), an insertion-type package such as DIP (Dual

Inline Package) or PGA (Pin Grid Array), and the like.

[0171] Further, in the description of each
embodiment, the chip 83 is mounted on the insulating
substrate 5, but may be mounted on another chip.
Namely, the method for manufacturing a semiconductor
device according to the present invention is used for
manufacturing a chip stack-type semiconductor device
in which a plurality of semiconductor elements are
laminated together. This makes it possible to omit a
fear that shavings or the like penetrate into a space
between the semiconductor elements, to thereby
manufacture a chip stack-type semiconductor device

having high reliability in a high yield ratio.

[0172] In this regard, when the film for
semiconductor of the present invention is subjected to
the dicing, the cutting 1lines 81 have only to be
formed so as to dice the semiconductor wafer 7 and the
bonding layer 3. Therefore, a depth of each cutting

line 81 is not limited to a specific value.
[0173] Further, arbitrary steps also may be added

to the method for manufacturing a semiconductor device

according to the present invention, i1f needed.

Examples

[0174] Hereinbelow, concrete examples of the
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[0185]In this regard, it is to be noted that distal ends of cutting |ines
formed by being diced were located within the first adhesive | ayer.

[0186] Meanwhi l e, in order to estimate the pickup property of the

sem conductor el enment on the | am nated body into which the cutting |ines
were formed, neasured was 90 peel strength (adhesive strength) of the
sem conduct or elenent (chip). This peel strength was defined as a | oad
whi ch was nmeasured when a strip adhesive filmhaving a width of 1 cm was
att achedptresepperirsughates ofiltlhéosedesomdiretdor el enments at 23C (room
tenperature), and then peeled off fromthe | am nated body at a peel off
angle of 90 and a pull speed of 50 nmm n and at 23C (room tenperature).

[0187] As a result wintihbs thRasuseneshi comddtsor Exatmple, the peel strength
was fitted into a narrow range of 0.1 to 0.3 NNcm [0188] Further, an

average val ue of the peel strengths of the central portions of the chips
was 0.15 N cm (whereas an average value of the peel strengths of the edge
portions of the chips was 0.25 NNcm Nanely, in the case where the peel
strength of the forner was defined as "b" and the peel strength of the

| atter was defined "a't,. alb _ 7. ,
[0189]Thereafté??ongéfpﬁgééﬁgé%%ﬁ%%%g? Adhesive Layer

100 parts by weight of a copolymer having a
weight average molecular weight of 300,000 which was
obtained by polymerizing 30 wt% of 2-ethyl hexyl
acrylate with 70 wt% of wvinyl acetate, 45 parts by
weight of a penta-functional acrylate monomer having a
molecular weight of 700, 5 parts by weight of 2,2-
dimethoxy-2-phenyl acetophenone and 3 parts by weight
of tolylene diisocyanate (“CORONATE T-100" produced by

_  NIPPON POLYURETHANE INDUSTRY CORPORATION) were applied:
onto a polyester film having a thickness of 38 um and
subjected to a releasing treatment so that a thickness
thereof after being dried would become 10 um, and then
dried at 80°C for 5 minutes to obtain an application
film. Thereafter, the obtained application film was
irradiated with an ultraviolet ray having 500 mJ/cm?
to thereby form a " first adhesive ‘layer on the

polyester film.

In this regard, it ‘is to be noted that Shore D

hardness of the obtained first adhesive layer was 40.
[0175] <2> Formation of Second Adhesive Layer

100 parts by weight of a copolymer having a
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el ements was pushed up froma rear surface of the filmfor sem conductor
using a needle, and then pull'ed up using a- die bonder while a surface of
t he sem conduct or el enent was adsorbed by a collet of the die bonder. In
this way, a chip including the sem conductor elenment and the di ced bonding
| ayer was picked up. [0190] Next, the picked up chip was die bonded onto a
bi smal ei mde triazine resin substrate coated wth a sol der resist (product
name: "AUS308" produced by Taiyo Ink Mg. Co., Ltd.) and having a circuit
step of Betight0 ywebwgeci nglpredsed aeighttenpér &0 000 IBlCandast a | oad

of 5 Nfor 1Q secaonds. [0191].Thereafter, the_sem cqonductor el enent and the
resin suBéFF&F(? ¥ BPeS (faﬁjr@gc% né‘jé_‘[feooﬁogg]ltpf r aocfﬂ?iéebgﬁ&i g. Then,

the sem goneuat 5t ebegeRl, 10Mmdel r asiry 1St s aparard dihewd0gHEN@ fwi r es
were sealed by a nold resin (EME-Gr60), and then subjected to a heat
t r eat menECaY 1N nerieteF B2BRLE75E ONMAbfar sT-100f hi BTREECS%he bl d resin

was Cureﬁzptp%ﬁt hes EPYRARANE ar SFEFRRAUT o RLYEBRY) IWkidi sppeqald, it is

to be noted that 10 sem conductor devices were nanufactured Tnh this
Exanpl e. ch0192 (Bxrapplsée?) £ilm haSsmoadidticrkrkess ces it epmammicact ur ed

'r]the.sgﬂsxg@gég &3 Ex@gﬁéaginsxg?@ééﬂgﬁtasBaE%ég éhEhgkﬁhgﬁs
condi tions S changed as Tol T ows:
thereof after being dried would become 10 um, and then
dried at 80°C for 5 minutes. In this way, a second
adhesive layer was formed on the polyester film.
Thereafter, a polyethylene sheet having a thickness of
100 um was laminated onto the second adhesive layer as

a support £ilm.

In this regard, it is to be noted that Shore A

hardness of the obtained second adhesive layer was 80.
[0176] <3> Formation of Bonding Layer

100 parts by weight of an acrylate copolymer
having a weight average molecular weight of 500,000
and Tg of 6°C (a solid content contained in methyl
ethyl ketone (MEK) dissolving an ethyl acrylate-butyl
acrylate-acrylonitrile-acrylic acid-hydroxyethyl
methacrylate copolymer “SG-708-6" produced by Nagase
ChemteX Corporation), 9.8 parts by weight of phenoxy

resin having a weight average molecular weight of

50,000 (*JER1256"” produced by Japan Epoxy Resin
Corporation), 90.8 parts by weight of spherical silica
having an average particle size of 0.3 um (“SC1l050”

produced by Admatechs) as a filler, 1.1 parts by
weight of v-glycidoxypropyl trimethoxysilane
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[0193] <Di ci ng Condi ti ons> -Di ci ng Maxi mum Depth: 0.134 mm (cutting
anmount from surface of silicon wafer) -Cross Sectional Area of
Cutting Line: 13.5x10-5 mm2 (Cross Sectional Area of Distal End Portion
Ext endi ng beyond Interface between Bonding Layer and First Adhesive Layer)
In this regard, it is to be noted that distal ends of cutting |ines forned
by being diced were located within the first adhesive |ayer.

[ 0194] Furt her, i nt hi sExanpl e, 180peel strength was neasured on the | am nated
body i nt ¢ whiMaiv Ide pubtiuregd imesshene Heruredhémkeax it potatAsna resul t

of this neasurenment, in this Exanple,.  the peel strength was also fitted
into a n%?ré\m?%ﬂ@ilaﬁ #91h aﬁgg Q\I/JcnPaFngﬁ*uW?ﬁgﬁ"ﬁor%, Bheg\?é"lr agg
val ue of ythe rpeghvshgengt hgaefostye eentinall Hef t be@nsi of tghﬁ)}@h'g%u\@as 0.15

N cm whereas an average val ue of the peel streng}qhs, of the e %e portions
of the chi'BR s 4727 NeMCREANEPY, $whihemeasBahferid s hEpeeltst-rengt h of

the for S i s:"h" a tr f e § S
definedngérﬁg"?gg%gq&ggﬁl}glO H@t%QQ.pg%Eyﬁ. ﬁ@@kﬂmﬂ &Ry kﬂ%&%b?ma
obtain a resin varnish having a resin solid content of

20 wt¥%.

[0177] Next, the obtained resin varnish was
applied onto a polyethylene terephthalate film having
a thickness of 38 um (Product Number “Purex A43”
produced by Teijin DuPont Films Japan Limited) using a
comma coater, and then dried at 150°C for 3 minutes,
to thereby obtain a bonding layer héving a thickness

of 25 um on the polyethylene terephthalate film.
[0178] <4> Production of Film for Semiconductor

The film on which the first adhesive layer was
formed was laminated onto. the £film on which the
bonding layer was formed so that the first adhesive
layer made contact with the bonding layer, and then
the polyester film attaching to the first adhesive
layer was peeled off therefrom, to thereby obtain a

laminated body.

[0179] Next, the first adhesive layer and the
bonding layer were punched out so as to have sizes
larger than an outer diameter of a semiconductor wafer
and smaller than an inner diameter of a wafer ring,
and then an unnecessary portion was removed, to

thereby obtain a second laminated body.
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[ 0196] (Exanpl e 3) Sem conduct or devi ces were nmanufactured in the
sanme manner as Exanple 1, except that a part of the dicing conditions was
changed as follows. [0197] <D ci ng Conditions> -Di ci ng Maxi mum
Depth: 0.140 nm (cutting anmount from surface of silicon wafer)

-Cross Sectional Area of Cutting Line: 22.5x10-5 MW (Cross Sectional Area
of Dist al End Portion Extending beyond Interface between Bondi ng Layer and
First Adhesive Layer) In this regard, it is to be noted that dista
ends of cutting lines forned by being diced were | ocated within the second

adhesi ve | ayer.. [OlgﬁéFu ther,inthiigﬁs | e, 180peel strength was al so
neasured[Ba e | am fﬁgeﬁbdytﬂﬁ() 'ig%ﬁﬁﬁ c€%§anaFEﬁg Wt e ¥r ned
li ke Exagplee durflged besUllie Ofsdduisa MmermseiRat ,1d et hivia FXaaRling t he peel
strength was also fitted into a narrow range of 0.1 to 0.3 cm

off therefrom. Thereafter, the second laminated body

was laminated thereonto so that the first adhesive

layer made contact with the second adhesive layer. 1In

this way, obtained was a film for semiconductor in

which the polyethylene sheet (support £film), the

second adhesive layer, the first adhesive layer, the

bonding layer and the polyester film were laminated

together in this order.
[0181] <5> Manufacture of Semiconductor Device

Next, prepared was a silicon wafer having a

thickness of 100 um and a size of 8 inches.

[0182] Next, the polyester film was removed from
the film for semiconductor, and then a silicon wafer
was laminated onto an exposed surface thereof at 60°C.
In this way, obtained was a laminated body in which
the polyethylene sheet (support £film), the second
adhesive layer, the first adhesive layer, the bonding
layer and the silicon wafer were laminated together in

this order.

[0183] Next, this laminated boy was diced
(segmented) from a side of the silicon wafer using a
dicing saw (“"DFD6360” produced by DISCO Corporation)
under the following conditions. In this way, the
silicon wafer was diced, = to thereby obtain

semiconductor elements each having the following
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[ 0199] Furt hernore, an average val ue of the peel strengths of the central
portions of the chips was 0.15 N cm whereas an average val ue of the peel
strengths of the edge portions of the chips was 0.28 NNcm Nanely, in the
case where the peel strength of the former was defined as "b" and the peel
strength of the latter was defined as "a", a/b was 1.87. [0200] (Exanple 4)
Sem conduct or devi ces were manufactured in the same manner as Exanple 1,
except that a part of the dicing conditions was changed as foll ows.

[ 0201] <DaticigoCaidz ¢ | ons> ~-Di cing Maxi mum Depth: 0.150 mm (cutting
anount from surface of silicon wafer) -Cross Sectional Area of
Cutting Line: 37.5x10-5 mm2 (Cross Sectional Area of Distal End Portion

Ext endi ngohguqnd | ntenf agagbeiomein: Bendi.ng Layer and First Adhesive Layer)
In this regard, it is to be noted that distal ends of cutting |ines forned

by being diced arrived within the support film
[0202]Further,LﬁHQ&gggquhgz1&9@%%5 x 10 mm square

-Dicing Speed: 50 mm/sec

-Speed of Rotation of Spindle: 40,000 rpm

‘Dicing Maximum Depth: 0.130 mm (cutting amount
from surface of silicon wafer)

-Thickness of Dicing Blade: 15 um

-Cross Sectional Area of Cutting Line: 7.5x107°
mm? (Cross Sectional Area of Distal End Portion

Extending beyond Interface between Bonding Layer and

First Adhesive Layer)

[0185] | In this regard, it 1is to be noted that
distal ends of cutting lines formed by being diced

were located within the first adhesive layer.

[o186] Meanwhile, 1in order to estimate the pickup
property of the semiconductor element on the laminated
body into which the cutting lines were formed,
measured was 90° peel strength (adhesive strength) of
the semiconductor element (chip). This peel strength
was defined as a load which was measured when a strip
adhesive film having.a width of 1 cm was attached to
upper surfaces of the semiconductor elements at 23°C
(room temperature), and then peeled off from the
laminated body at a peel off angle-of 90° and a pull

speed of 50 mm/min and at 23°C (room temperature).

[0187] As a result of this measurement, in this
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strength was al.so nmeasured on the | am nated body into which the cutting
lines were fornmed |ike Exanple 1. As a result of this neasurenent, in this
Exanpl e, the peel strength was also fitted into a range of 0.1 to 0.4 Ncm
al though it was slightly worse than those of Exanples 1 to 3.

[ 0203] Furt hernore, an average val ue of the peel strengths of the central
portions of the chips was 0.15 N cm whereas an average val ue of the peel
strengths of the edge portions of the chips was 0.35 NNcm Nanely, in the
case wheEgahpd epeekhst rpagih sfréehgthorwes wast defli nedtas &' bhaantw he peel
strength of the latter was defined as "a", a/b was 2.33. [0204] (Exanple 5
Seni condtePgf fdvites E\BrQ'ﬁaMchtured in the sane manner as ]E§<arrplrr2 1, :
except that the first adhesive layer was omtted and a part of the steps
was changed as foll ows. LOZOS] <1> Formation of Second Adhesive Layer

The secoh@188fesi ve FaybheWas ot nedVEA3Ife sedbUfanidr asheExamfi%el 1, and

then a reglanihnd A aee otk secondadligs! vor | Ayl caripspandi ng to a

shape and a si'ze of a silicon wafe lated wth an traviol et ray.
In this ways5 alN/adhesi veepeeer tan ofavheaget r avilolet o8y theadicsteeld regi on

was | ower ed. 06] <2> Production of Filmf 1 C tar The
o m on hEteretae b8%ditn%el %"‘ RSk rionD '8 TH %gfd‘é% 2% %11 m on
whi ch t hg/secondvaféesi veid ayre wassd ovnedesclidapekehe donehgghl ayer nmade

contact with the ultraviolet, ray irradi ated regi on. In this way, obtained

was a | affRatfF Moty YRR WiidPehedfol vet RARNENEREES Y sTHPEPEHI 1), the

second adhesiiwadayefast Ao fhondi ngs | ayer and thes pol gester were | am nat ed
together in this order. Thereafter, an unnecessary portion thereof was

renmoved, to thereby obtain a filmfor sem conductor.

[0189] Thereafter, one of the semiconductor
elements was pushed up from a rear surface of the film
for semiconductor using a needle, and then pulled up
using a- die bonder while a surface of the
semiconductor element was adsorbed by a collet of the
die Dbonder. In this way, a chip including the
semiconductor element and the diced bonding layer was

picked up.

[0190] Next, the picked wup chip was die bonded
onto a bismaleimide triazine resin substrate coated
with a solder resist (product name: “AUS308" produced
by Taiyo Ink Mfg. Co., Ltd.) and having a circuit step
of 5 to 10 um by being pressed at a temperature of

130°C and at a locad of 5 N for 10 seconds.
{0191] Thereafter, the semiconductor element and
the resin substrate were electrically connected

together by wire bonding.

Then, the semiconductor element on the resin
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[ 0207] <3> Manuf acture of Sem conductor Device : The polyester filmwas
renoved fromthe filmfor sem conductor, and then a silicon wafer was

| am nat ed onto an exposed surface thereof. In this way, obtained was a

| am nat ed body in which the pol yethyl ene sheet (support film, the second
adhesive | ayer, the bonding |layer and the silicon wafer were | am nated
together in this order. [0208] Next, this | am nated boy was diced froma
side of the silicon wafer. In this way, the silicon wafer was diced. In
this regaubstitaties &ndbelrotedntilaly distabk erds ofealitd gy | anes fdr med by
bei ng diced were, located within the second adhesive.la

er.
[ 0209] HeF &Frtel oWEMERE 7880 :conBBE: or N c8Y Cét?’r‘anu%é)ct uFed 1S % he sane

nmanner asrBxame: latFW t Bempdrhddhs Branph e c18Wr peelhstrengt hmas  al so
measured on the | am nated body into which the cutting lines were forned

| i ke Exahpié Wans &heedipidofestits WaasGremcht , tPn B e EXafPt@& i he peel
strength | i s a.narr r-g ' to; 0. t hough
F;"%@é&éhk%‘} dLoiaenarrow t%[lgésa gég%(fdz_ J[Q 4NV eg @l

it was s y worse than those of Exanp 0210] Furt hernore, -an
aver age ualted ofhahe lgeesemiconductor devices were manufactured

in this Example.
[0192] (Example 2)

Semiconductor devices were manufactured in the
same manner as Example 1, except that a part of the

dicing conditions was changed as follows.
[0193] " <Dicing Conditions>

-Dicing Maximum Depth: 0.134 mm (cutting amount
from surface of silicon wafer)

-Cross Sectional Area of Cutting Line: 13.5x10°°
mm? (Cross Sectional Area of Distal End Portion
Extending beyond Interface between Bonding Layer and

First Adhesive Layer)

In this regard, it 1is to be noted that distal
ends of cutting 1lines formed by being diced were

located within the first adhesive layer.

[0194] Further, in this Example, 180° peel
strength was measured on the laminated body into which
the cutting lines were formed like Example 1. As a
result of this measurement, in this Example, the peel

strength was also fitted into a narrow range of 0.1 to
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strengths of the central portions of the chips was 0.12 Ncm whereas an
average value of the peel strengths of the edge portions of the chips was
0.37 NNcm Nanely, in the case where the peel strength of the forner was
defined as "b" and the peel strength of the latter was defined as "a", al/b
was 3.08. [0211] (Conparative Exanpl e) Sem conduct or devi ces were
manuf actured in the sanme manner as Exanple 1, except that a part of the

di cing conditions was changed as follows. [0212]<Dicing Conditions> Dicing
Maxi mum Dept bt/ d 170 nm (cutting amount from surface of silicon wafer)
Cross Sectional Area of Cutting Line: 67.5x10-5 MM 2 (Cross Sectional Area
of Distal End Portion Extending beyond Interface between Bondi ng Layer and

First Adhesiowg Layerpul@Reshlord hi anregaedadd value befnaiied thail distal
ends of cutting lines fornmed by being diced were |ocated within the
pol yet hyFemendidet @fuppée Fempral portions of the chips was

0.15 N/cm, whereas an average value of the peel
strengths of theledge portions of the chips was 0.27
N/cm. Namely, in the case where the peel strength of
the former was defined as “b” and the peel strength of

the latter was defined as “a”, a/b was 1.8.
[0196] (Example 3)

Semiconductor devices were manufactured in the
same manner as Example 1, except that a part of the

dicing conditions was changed as follows.
[0197] <Dicing Conditionss>

-Dicing Maximum Depth: 0.140 mm (cutting amount
from surface of silicon wafer)

-Cross Sectional Area of Cutting Line: 22.5x107°
mm? (Cross Sectional Area of Distal End Portion
Extending beyond Interface between Bonding Layer and

First Adhesive Layer)

In this regard, it 1is to be noted that distal
ends of cutting 1lines formed by being diced were

located within the second adhesive layer.
f0o198] Further, in this Example, 180° peel

strength was also measured on the laminated body into

~which the cutting lines were formed 1like Example 1.
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[0214] Further, in this Conparative Exanple, 180 peel strength was al so
measured on the |am nated body into which the cutting |ines were forned

| i ke Exanple 1. As a result of this nmeasurenent, in this Conparative

Exanpl e, the peel strengths varied within a wide range of 0.1 to 1.0 NNcm
[ 0215] Furt hernore, an average val ue of the peel strengths of the central
portions of the chips was 0.15 N cm whereas an average val ue of the peel
strengths of the edge portions of the chips was 0.70 NNcm Nanely, in the
case where ther¢geel tstafenghhsomddmufenant , wasn dehisedxasnp e, andhet he peel
strength of _the latter was defined_as "%",.aéb was_4.67. [0216] 2. Eval uation
of Dici nBeProperI§Rdhd PIRkufiFopertyed 1NTtOA3Y RAREOHr dpPey &F the film
for sem gonduet . phgatned in each of Exanples and Conparative Exanple was
good. Nanely, in each of the sem conductor el enents, breakage, crack or the
| i ke was not generated when being diced. [0217]Further, it was confirned

that in 283859 Exampleencthie.fl ckul olybbgqgenaonducter &lempales could be

stably carriéd out. Therefore, 1'n each o nmpl es, 1t becones  apparent
t hat def sctrengudis asfbr ehleageeand r aploritnieash of tte semnigondwetsor
0.15 N/cm, whereas an average value of the peel

strengths of the edge portions of the chips was 0.28
N/cm. Namely, in the case where the peel strength of
the former was defined as “b” and the peel strength of

the latter was defined as “a”, a/b was 1.87.
[0200] (Example 4)

Semiconductor devices were manufactured in the
same manner as Example 1, except that a part of the

dicing conditions was changed as follows.
[0201] <Dicing Conditionss>

Dicing Maximum Depth: 0.150 mm (cutting amount
from surface of silicon wafer)

-Cross Sectional Area of Cutting Line: 37.5x107°
mm? (Cross Sectional Area of Distal End Portion
Extending beyond Interface between Bonding Layer and

First Adhesive Layer)
In this regard, it 1s to be noted that distal
ends of cutting lines formed by being diced arrived

within the support film.

[0202] Further, in this Example, 180° peel
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el ements, which would be generated due to | ocal inpartation of a |arge | oad
thereto, could be suppressed. Further, as a result of observation of the
edge portions of the sem conductor elenents after being picked up in each
of Exanples, it was confirmed that burrs or foreign materials such as
shavings did not adhere thereto. [0218)On the other hand, in Conparative
Exanpl e, defects such as breakage and crack were generated in each of the
sem conductor elenents after being peeled off. Further, as a result of
obser vat semeafgtithewadga Ipas t neasuafed hen s &éiiec chalithar eel enedy s iaftteer bei ng
pi cked up i.n _Conparative, Exanple, it was confir that burrs or _foreign
‘materi al @héﬁgh ggesh%‘%ﬁbggagﬁje?éﬁ t'het &t .oﬂ\ﬁ%‘; K E‘%QH}%A%I ATy ]
[0219] A Akl m feesger eanduster mfadEepensentin NYBREI Gk i senea bondi ng
| ayer, at |east one adhesive |l ayer and a support filmwhich are | am nated

t oget herPER 1t HsroRgER. e RiLISA bt LE8RY contRicRorr3RIAA&LSt e¥- o U used

for pickpn ip i . by, m J Leondugt o er,onto an
opposi tebs'gr a/ccg#’ofé%ﬁgbgggg?lng Y%gef’qﬁyr{}ﬂleﬁagﬁgggve I ayeﬁl,l&%%d otfﬁen

di ci ng t Besasg@dieconductoB -waf er together with the bonding layer in the

| am nated state into the chips. In the case where adhesive strength
nmeasur ed when an edge portion of the chip is peeled off fromthe adhesive
| ayer is[debisned as rarthkempreandaadhesevaget reagtk nefswied phel a

portion of the chip other than the edge portion is peeled. off fromthe
adhesi veSFEFRIGRS g & n&ﬁleascel‘ilt(r@]cn%q EVA A S C?frs1 A r gD RS o 4.

This nmakgsiist posshpl ewhereblisai mird fadarhge semicandust orchbat pean reliably
suppress defects such as breakage and crack which woul d be generated in the
sem conda&ttrenddvhent dueet 6AdscaPOrFpaItsat P&n tdie achaP§e WadRd Ot-Réx et 0 when

being Pl gl uP-yEHEIher sisendl SUah gntimdnl g@@hcog%ﬁgmn@@s |t
possible to I nprove a vyi el'd rati o of manufacturing seniconduttor devices
and to obhei feamrondectdemt devd cas ed&ch dadi bhehipgle Ir es tmbnpicty of

Therefore, the filmfor sem.conductor_of the present_invention provides
i ndustri gpeagﬁti‘i:ea i‘f’iﬁ’lf’y%e@me‘gi as%baf Qo Ri£E L 3"

[0204] (Example 5)

Semiconductor devices were manufactured in the
same manner as Example 1, except that the first
adhegive layer was omitted and a part of the steps was

changed as follows.
[0205] <l> Formation of Second Adhesive Layer

The second adhesive layer was formed in the same
manner as Example 1, and then a region of a surface of
the second adhesive layer corresponding to a shape and
a size of a silicon wafer was irradiated with an
ultraviolet ray. 1In this way, an adhesive property of

the ultraviolet ray irradiated region was lowered.

[0206] <2> Production of Film for Semiconductor
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CLAI M5 What is clained is: 1. Afilmfor sem conductor conprising a
bondi ng | ayer, at |east one adhesive |ayer and a support filmwhich are

| am nated together in this order, the filmfor sem conductor being adapted
to be used for picking up chips obtained by |am nating a sem conduct or

waf er onto a surface of the bonding |ayer opposite to the adhesive |ayer,
and then dicing the sem conductor wafer together with the bonding |layer in
the lam nated state into the chips, wherein in the case where
adhesi ve strength measured when an edge portion of the chip is peeled off

fromthe adhesive I is defined as " and adhesive strength
measur ed when &P ﬁorf%o‘ﬂ & t HB1g tBFhekl’orl“ﬂhﬁBt H@f’éﬁﬁe“ﬁﬁt Of MSfer eof is

peel ed ouasfrqrar&ﬂ@a@éaeSbh% ayeie i s¢ defi ned assnRU N eAk”, s@ldds in the
range of 1 to 4. . The filmfor sem conductor as claimed in claim1,

wher ei n BR&exdNes| ‘J@Yﬁl‘r eigish formed | pot Hhgdtandgdof bergBnd 0ay gV cn).
3. The ftnh@ fordéﬁgéﬁgnd%tﬂ{ aspgl alfmd 1p; ghgkm ]raeyy‘heiﬁgﬁdﬁ Qeeré]pheral
“bondi ng St the

edge of ayer is |located inside a peripher
adhesi verle@yLem 4In Thhlbl lwayf orokeaicedduc ©r aad agliadaneed i hodlyaiirn 1,

wherein a reqgion of a_s f _the adhesive_ | ayer

faci ngt hgﬁl&ﬁ% ngt &y er pz?lﬁl %ﬁﬁ?ﬁe § gtond?alg Skt erf18™ 6 b&H%ni nat ed,

has beengeichrallvaidie st readilalyed Wi tthan vbhavipl etayay behar e v

sem conductor wafer is |am nated onto the filmfor sem conductaor.
polyester were laminated together in this order.
Thereafter, an unnecessary portion thereof was

removed, to thereby obtain a film for semiconductor.
102071 <3> Manufacture of Semiconductor Device

The polyester film was removed from the film for
semiconductor, and then a silicon wafer was laminated
onto an exposed surface thereof. In this way,
obtained was a laminated body in which the
polyethylene sheet (support film), the second adhesive
layer, the bonding layer and the silicon wafer were

laminated together in this order.

[0208] Next, this laminated boy was diced £from a

side of the silicon wafer. In this way, the silicon
wafer was diced. In this regard, it is to be noted

that distal ends of cutting 1lines formed by being

diced were located within the second adhesive layer.

[0209] Hereinbelow, the semiconductor devices were

manufactured in the same manner as Example 1.

Further, in this Example, 180° peel strength was
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5. The filmfor sem conductor as clained in claim1, wherein the at | east

one adhesive | ayer conprises a plurality of adhesive |ayers.

6. The film

for sem conductor as clainmed in claimb5, wherein the plurality of adhesive
| ayers include a first adhesive |ayer positioned at a side of the
sem conductor wafer, and a second adhesive | ayer provided between the first

adhesi ve |l ayer and the support film the second adhesive |ayer

havi ng an

adhesive property larger than that of the first adhesive layer. 7. The
filmforagen capducirerd a®rcl ahredlbamiclesiaed 6 bosher dintd hevtpierh phdraal edge

of the bonding |layer and a peripheral, .edge_of the first adhesive |ayer are
ocated PRSI BEPFBNHE cGETER O SCEBREPIands veh afor euit
respectiwely.th8s Thedddrehontseniiconduetiey asxshpieed ithel aigad. wherein

hardness of the second adhesive layer is smaller than that of the first
adhesi veStapagth gwagha lFq rf ¥efededdonductd¥rray datdedefnOcitaitf 6,

wher ei n ghor g R.ar dRessRfn the §hEsts1adiest yeubaser diahnchBeer age of 20

to 60.
Examples 1 and 2.

[0210] Furthermore, an average value of the peel

strengths of the central portions of the chips

0.12 N/cm, whereas an average value of the

was

peel

strengths of the edge portions of the chips was 0.37

N/cm. Namely, in the case where the peel strength of

the former was defined as “b” and the peel strength of

the latter was defined as “a”, a/b was 3.08.
[0211] (Comparative Example)

Semiconductor devices were manufactured

in the

same manner as Example 1, except that a part of the

dicing conditions was changed as follows.

[0212] <Dicing Conditionss>

-Dicing Maximum Depth: 0.170 mm {(cutting amount

from surface of silicon wafer)

-Cross Sectional Area of Cutting Line: 67.5x107°

2

mm (Cross Sectional Area of Distal End Portion

Extending beyond Interface between Bonding Layer and

First Adhesive Layer)

[0213] " In this regard, it is to be noted that

distal ends of cutting lines formed by being diced
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10. A method for manufacturing a sem conductor device conprising: a
first step of lamnating a sem conductor wafer onto the filmfor

sem conductor defined by claim1l so that the sem conductor wafer nakes
contact with the bonding |ayer to obtain a | am nated body; a second
step of dicing the sem conductor wafer into a plurality of sem conductor

el ements by formng cutting lines into the | am nated body froma side of

t he sem conduct or wafer; and a third step of picking up the chips
each conpeirel njotheé esemwddaridiuct aheel erante vy hehbhe gheedt béadppgpdtayer.

11. The geﬁlhc;d for manufacturing a sem conductor device as clained in claim
10, wherein™he cutting lines are formed so that deepest points thereof
come down to the support film 12. The method for manufacturing a

sem conduct or device as clainmed in_claim10, wherein_a cross sectional area
of a di stAR14dd por tTGREBETeach? ciHtishgCPPRET A t8 EXASRILE bey&id an

I nterfacg.pet V@fpeﬁgehbm g1k fhe 20Grkhe Afhestva duel r e &S Wy he range
of 5 x 10300 0
into which the cutting lines were formed like Example
1. As a result of this measurement, in this
Comparative Example, the peel strengths wvaried within

a wide range of 0.1 to 1.0 N/cm.

[0215] Furthermore, an average value of the peel
strengths of the central portions of the chips was
0.15 N/cm, whereas an average value of the peel
strengths of the edge portions of the chips was 0.70
N/cm. Namely, in the case where the peel strength of
the former was defined as “b” and the peel strength of

the latter was defined as “a”, a/b was 4.67.

[0216] 2. Evaluation of Dicing Property and
Pickup property

A dicing property of the film for semiconductor
obtained in each of Examples and Comparative Example
was good. Namely, 1in each of the semiconductor
elements, breakage, crack or the like was not

generated when being diced.

[0217] Further, it was confirmed that 1in each of
Examples, the pickup of the semiconductor elements
could be stably carried out. Therefore, in each of
Examples, 1t becomes apparent that defects such as

breakage and c¢rack in each of the semiconductor
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elements, which would be generated due to local
impartation of a large 1load thereto, could  Dbe
suppressed. Further, as a result of observation of
the edge portions of the semiconductor elements after
being picked up in each of Examples, it was confirmed
that burrs or foreign materials such as shavings did

not adhere thereto.

[0218] On the other hand, in Comparative Example,
defects such as breakage and crack were generated in
each of the semiconductor elements after being peeled
off. Further, as a result of observation of the edge
portions of the semiconductor elements after being
picked wup in Comparative Example, it was confirmed
that burrs or foreign materials such as shavings

adhered thereto.

INDUSTRIAL APPLICABILITY

[0219] A film for semiconductor of the present
invention comprises a bonding layer, at least one
adhesive layer and a support film which are laminated
together in this order. The film for semiconductor is
adapted to be used for picking up chips obtained by
laminating a semiconductor wafer onto an opposite
surface of the bonding layer to the adhesive layer,
and then dicing the semiconductor wafer together with
the bonding 1layer in the 1laminated state into the
chips. In the case where adhesive strength measured
when an edge portion of the chip is peeled off from
the adhesive 1layer 1is defined as “a (N/cm)” and
adhesive strength measured when a portion of the chip

other than the edge portion is peeled off from the
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adhesive layer is defined as “b (N/cm)”, a/b is in the

range of 1 to 4.

This makes it poésible to obtain a film for
semiconductor that can reliably suppress defects such
as breakage and crack which would be generated in the
semiconductor element due to 1local impartation of a
large load thereto when being picked up. Further, use
of such a film for semiconductor makes it possible to
improve a yield ratio of manufacturing semiconductor
devices and to obtain semiconductor devices each
having high reliability. Therefore, the film for
semiconductor of the present invention provides

industrial applicability.
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CLAIMS

What is claimed is:

1. A film . for semiconductor comprising -é bonding
layer, at least one adhesive 1a?er and a support film
which are laminated together in this order, the film
for semiconductor being adapted to be used for picking
up chips obtained by laminating a semiconductor wafer
onto a surface of the bonding layer opposite to the
adhesive layer, and then dicing the semiconductor
wafer together with the bonding layer in the laminated
state into the chips,

wherein in the case where adhesive strength
measured when an edge portion of the chip is peeled
off from the adhesive layer is defined as “a (N/cm)”
and adhesive strength measured when a portion of the
chip other than the edge portion thereof is peeled off
from the adhesive layer is defined as “b (N/cm)”, a/b

is in the range of 1 to 4.

2. The film for semiconductor as claimed in claim 1,
wherein the adhesive strength “b” is in the range of

0.05 to 0.3 (N/cm).

3. The film for semiconductor as claimed in c¢laim 1,
wherein a peripheral edge of the bonding layer 1is
located inside a peripheral edge of the adhesive

layer.

4. The film for semiconductor as claimed in claim 1,

wherein a region of a surface of the adhesive layer

78



facing the bonding layer, above which the
semiconductor wafer i1s to be laminated, has been, in
advance, irradiated with an ultraviolet ray before the
semiconductor wafer is laminated onto the film for

semiconductor.

5. The film for semiconductor as claimed in claim 1,
wherein the at least one adhesive layer comprises a

plurality of adhesive layers.

6. The film for semiconductor as claimed in claim 5,
wherein the plurality of adhesive 1layers include a
first adhesive layer positioned at a side of the
semiconductor wafer, and a second adhesive layer
provided between the first adhesive layer and the
support film, the second adhesive layer having an
adhesive property larger than that of the first

adhesive layer.

7. The film for semiconductor as claimed in claim 6,
wherein the peripheral edge of the bonding layer and a
peripheral edge of the first adhesive layer are
located inside a ©peripheral edge of the second

adhesive layer, respectively.

8. The film for semiconductor as claimed in claim 6,
wherein hardness of the second adhesive layer is

smaller than that of the first adhesive layer.
9. The film for semiconductor as claimed in claim 6,

wherein Shore D hardness of the first adhesive layer

is in the range of 20 to 60.
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10. A method for manufacturing a semiconductor device
comprising:

a first step of laminating a semiconductor wafer
onto the film for semiconductof defined by claim 1 so
that the semiconductor wafer makes contact with the
bonding layer to obtain a laminated body;

a second step of dicing the semiconductor wafer
into a plurality of semiconductor elements by forming
cutting lines into the laminated body from a side of
the semiconductor wafer; and

a third step of picking wup the chips each
comprising the semiconductor element with the diced

bonding layer.

11. The method for manufacturing a semiconductor
device as claimed in claim 10, wherein the cutting
lines are formed so that deepest points thereof come

down to the support film.

12. The method for manufacturing a semiconductor
device as claimed in c¢laim 10, wherein a cross
sectional area of a distal end portion of each cutting
line, which extends beyond an interface between the
bonding layer and the adhesive layer, 1is in the range

of 5 x 10™® to 300 x 107° mm?.
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